






Datum-Timing, Test and Measurement (TT&M) has been 
designing and manufacturing world-class time and fre¬ 
quency products since 1971. Over the years we have 
grown from a supplier of extremely specialized and 
expensive caesium (cesium) beam frequency standards 
into a wide-ranging supplier of time and frequency solu¬ 
tions. Today our catalog includes over eighty different 
standard time & frequency products 

These products include, Active Hydrogen Masers, 
Caesium Frequency Standards, Rubidium Frequency 
Standards, Quartz Oscillators, RF Distribution modules. 
Fiber Optic Distribution modules and Bus Level Tme and 
Frequency products. These products meet the demands 
for high precision frequency and timing standards in a 
wide range of commercial, Hi-Rel military and space 
applications. 

In fact, the company's products are in use today as: 

• Master frequency & time references for secure 
high data rate telecommunications systems 

• Master system clocks for satellite constellations 

• Stable frequency generators in satellite ground 
terminals 

• Precise timing instruments to synchronize a 
remote station 

• Calibration instruments in a metrology lab 

• Master frequency and time references in 
laboratory research facilities 

• Shipboard timing systems 

• Color burst TV systems and HDTV for 
transmissions 

• Network Time Servers 


These products draw on the experience of a dedicated 
team of professionals that are world renowned for their 
achievements in the time and frequency community. 
Datum-TT&M is continually pushing the envelope with 
new state of the art technology. Our newly developed 
Cslll digital caesium and our Cs Plus are just two exam¬ 
ples of how we leverage our caesium beam experience 
Into new exciting products that offer exceptional per¬ 
formance and value for our customers. 

Continued emphasis on research and development in 
time and frequency technology will provide DatumTT&M 
customers with a continual flow of new state of the art 
solutions to meet most time and frequency demands. For 
example our newly released fiber optic distribution sys¬ 
tem offers a low cost method of distributing high quality 
signals up to 2km without degradation. 

In today's world of technological advancements, the 
demand for independent, high precision time and fre¬ 
quency standards is ever increasing. Our total commit¬ 
ment as time and frequency specialists keeps us at the 
forefront of this demand. After you have had the oppor¬ 
tunity to review the enclosed material, please contact us 
with the details of your company's application and put 
our expertise to work for you. 
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You will never find 
time for anything. 
You must make it. 


Charles Buxton 


Timing, Test & Measurement 






















Intro 


Datum-Timing, Test and Measurement builds mod¬ 
ules to fit most computer bus structures. We have 
six different categories of bus level products to 
choose from: PCI, VME/VXI, PC/AT, Sbus, PC/XT 
and SBX. 

Our PCI, PMC and CPCI Time & Frequency 
Processor modules provide precise time to the host 
computer and generate programmable event pulses 
and pulse rates for external equipment. All modules 
generate IRIG B serial time code, and will synchro¬ 
nize to an IRIG B time code input. In addition to the 
external event time capture function, these fea¬ 
tures facilitate time integration into most applica¬ 
tions. All modules can be optionally equipped to 
synchronize from GPS satellite time. Supported by 
an extensive software suite, the PCI product family 
can be configured within a wide variety of comput¬ 
ing environments. 

Our VME/VXI product line includes Time & 
Frequency Processor modules. Time Code 
Processor modules. Time Distribution modules, RF 
Pulse Analyzer modules and Rubidium Frequency 
Standard modules. These products are compatible 
with modules up to 6U high and can be configured 
to meet most interface requirements. 

Our PC/AT Real Time Clock and Time & Frequency 
Processors fit into a standard ISA bus computer 
and are available with several different software 
drivers. Optional software development kits are 
available for Windows 95, 98, 2000 and NT. 













Features Overview 


6U, Single Width VME or VXI Module 
Optional VXI C-size Configuration 
GPS or Time Code Inputs 
Time Code Output 
1 PPS Pulse Rate Output/Interrupt 
Frequency Outputs (1, 5,10 MHz) 

External Event Capture/Interrupt 
Programmable Periodic Output/Interrupt 
Programmable Time Strobe Output/Interrupt 
Battery Backed Clock 
Extensive Driver Support 


VME/VXI Time a Frequency Precessers 



The Datum bc635/637VME and 
bc350/357VXI Time and Frequency 
Processor modules provide precision time 
and frequency reference to the host com¬ 
puter and peripheral data acquisition sys¬ 
tems. Time is acquired from either the 
GPS satellites using a supplied 
antenna/receiver (bc637VME and 
bc357VXI only) or from time code signals, 
typically IRIG B. Integration of the module 
is facilitated with optional drivers for sev¬ 
eral operating systems (see Options). 

Time is displayed on the front panel 
(hours, minutes, seconds) via LED digits. 


Central to the operation of the module is a 
disciplined 10 MHz oscillator and 100 
nanosecond clock. Current time (days to 
100 nanoseconds) can be accessed 
across the bus with zero latency, which 
allows for very high speed time requests. 
The oscillator is rate matched (disci¬ 
plined) to the input time source and drives 
the precision 10 MHz frequency output 
and time code generator circuitry. If the 
time source is lost, the module will contin¬ 
ue to maintain time (flywheel). If power is 
lost, a +/-10 PPM battery backed clock is 
available to maintain time. 


Both time code generation and translation 
are supported. The generator supplies 
IRIG B or IRIG H time code output that is 
synchronized to the input time source. 

The translator decodes IRIG B, 2137 or 
XR3 time code inputs. 

An Event Time Capture feature provides a 
means of latching the time of an event 
input and/or generating a bus interrupt that 
is coincident with an external TTL pulse. 
The module can also be programmed to 
generate a periodic pulse rate/interrupt as 
well as to generate a strobe/interrupt at a 
single predetermined time. 






aoMs iKi35/63nME - kcsso/ssnu 

Specificatiois 



100 nanoseconds 
Zero 

Binary or BCD 
Binary 


Real Time Clock 
Bus Request Resolution 
Bus Request Latency 
Major Time Format 
Minor Time Format 

Time Code Translator 

Time Code Formats 

Modulation Ratio 
Input Amplitude 
Input Impedance 

Time Code Generator 

Time Code Format 

Modulation Ratio 
Output Amplitude 
DC Level Shift 

Timing Functions 

FI earth eat (TTL/50 ) 

Time Strobe (TTL/50) 

Event Capture (TTL) 

1 PPS Pulse Rate (TTLVSO ) 

Disciplined Oscillator 

Frequency 

Outputs (50) 

Rate Accuracy: 

Standard VCXO 

Optional Oven Oscillator 

Sync Sources 

VME/VXI Bus 
Size 

Address Space 

Data Transfer 

Interrupter 

Power 


IRIG B (modulated or DCLS) 
IRIG A(DCLS only) 

XR3, 2137 (modulated only) 
3:1 to 6:1 

500 mV to5VP-P 
>10KQ (AC coupled) 


IRIG B (modulated or DCLS) 
IRIG H (DCLS only) 

3:1 

0 Vto 10 V P-P (adjustable) 
niyCMOS 


Programmable Periodic 
2.3 mHz to 2.5 MHz 
Programmable, ImS through hrs 
100 nS resolution, zero latency 
Positive edge on-time 


10 MHz 

1, 5, or 10 MHz (selectable) 

5E-8 shortterm (tracking) 
5E-7/day long term (flywheeling) 
2E-9 shortterm (tracking) 
5E-8/day long term (flywheeling) 
GPS, time code, 1 PPS, 10 MHz 


6Llx160 mm; B size, single width 
Optional VXI-C configuration 
A16, AM codes $29 and $2D, 

64 bytes 
D16 


D08(0), 1(1-7), 

ROAK 

+ 5 

VDC@ 

1.5A 

+12 

VDC@ 

50 mA 

+12 

VDC@ 

250 mA(GPS) 

-12 

VDC@ 

30 mA 


GPS Subsystem (bc637VME & bc357VXI only) 


Time Accuracy 
Position Accuracy 
Maximum Velocity 

Number of Channels 
Receiver Frequency 
Time to First Fix 

Solution Modes 


<±2 microseconds 
10 to 20 meters SEP (SA off) 
300 meters/second 
(1,080 KPH) 

6 

1.757 GHz (LI, C/A code) 
Brief power off: 1.5 min. 

(1,3 and 4 satellites) 

1,3 and 4 satellites 


Environment 

Temperature: 

Operating 

Storage 

Humidity: 

Operating 


Module 
0° C to 70° C 
-50°Cto 125° C 

5% to 95%* 
*non-condensing 


Ant/Rec 

-30° C to + 70° C 
-55° C to+100° C 

95% 


Options 
IRIG A Decoding 
NASA 36 decoding 
ACUFIRM GPS Firmware** 

ACUTIME GPS Antenna/Receiver** 

Antenna Cable 
Extender Modules 

Isolation Transformer Time Code Input 
Ovenized Crystal Oscillator 
'D' Connector (J1) to BNC Adapter 
S4Driver Driver for SUNOS Version 4.x 

S5Driver Driver for Solaris Version 2.x 

UVDriver Generic UNIX System V Driver 

VX5DRV Vx Works Real Time OS Driver 

LVDRIVER LabVIEW Driver 

**Part of upgrade from bc635VME to bc637VME 
or from bc350VXI to bc357VXI 



VME and VXI cards all use common design. The main difference 
is that the VXI modules do not include the P2 bus connector. The 
VXI-C module is functionally identical to the VXI-B module, the 
only difference being the length of the module. 


Specifications subject to change without notice. 


When ordering, please specify VME, VXI-B or VXI-C to ensure 
system compatibility. 


Datum-TT&M • 34 Tozer Road • Beverly, MA 01915-5510 • Tel: -hi-978-927-8220 • Fax; +1-978-927-4099 
USA Toll Free: 1-800-544-0233 • Web: www.datum.com • E-mail: ttmsales@datum.com 
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Features Ovenriew 


Microsecond Precision Real Time Clock 
Propagation Delay Compensation 
External Synchronization Using IRIG A or B Time Code 
Programmable Heartbeat Pulse/Interrupt 
External Time Capture Trigger/Interrupt 
Accommodates 3U or 6U racks 
Optional 6U Extensions: 

• -6VTI Video Time Inserter 

• -6UD Time Display and P2 I/O 

• -6UP Extension Panel 


VMEbus 3U Time Cede Precesser 



Shown with the 
optional -6VTI Video 
Time Inserter 


The bc330VME Time Code Processor 
maintains time with microsecond preci¬ 
sion within a VMEbus host processor. 
Unlike conventional realtime clock 
devices and modules, the bc330VME 
clock automatically synchronizes time to 
an external time code signal. If the timing 
input is lost, the bc330VME continues to 
maintain time (flywheel). 

The bc330VME latches current time 
(microseconds through days) within one 
microsecond following either a bus 
request (write a command byte to a mail¬ 
box register) or application of an external 


time capture strobe. After time is latched, 
time is available to the host processor 
within 150 microseconds. While decoding 
IRIG B or while flywheeling, the module 
can be programmed to generate a period¬ 
ic pulse rate (heartbeat pulse) and/or 
interrupt. A 1 PPS output pulse (strobe) 
and/or interrupt is also provided. 

The bc330VME broadcasts time via a 6- 
position modular phone jack once per 
second. The Peripheral Data Connector 
(PDC) is a byte serial time broadcast sys¬ 
tem that can be used to pass major time 
from the bc330VMEto peripheral devices. 


The propagation delay compensation fea¬ 
ture is provided to adjust for time delays 
between the time code source and the 
host processor. Propagation delay can be 
corrected by programming a correction 
factor within -1,000 to +1,000 microsec¬ 
onds. This corrects the reported time, 1 
PPS and heartbeat pulse. 






Model dcSSOVME 


m 


Specifications 

Real Time Clock 


Bus Request Resolution 

0.5 microseconds 

Bus Request Latency 

<150 pS 

Flywheel Accuracy 

5 ppm/day 

Propagation Delay 

From -1,000 to +1,000 ps 

Compensation 

in steps of 0.5 ps 

Time Code Input 

Time Code Formats 

IRIGB, 2137, NASA 36, MILA 

Carrier Range 

(modulated or DCLS) 

±2% 

Input Amplitude 

0.5-5 VP-P 

Input Impedance 

5KQ, AC coupled 

Timing Functions 

Event Capture 

TTL/CMOS, positive or negative edge 

1 PPS 

triggered, 50 nanosecond minimum 
width, 500 microsecond minimum 
period between triggers 

TTL/CMOS, Positive edge on time 

Fleartbeat Pulse 

TTL/CMOS, Positive edge on time 

VMEbus Interface 

Standard 

Revision C.1 of the VMEbus 

Address Space 

Specification 

4 K contiguous bytes 

Data Transfer 

A16, AM Codes $29 and $2D 

D08(0) 

Interrupter 

D08(0), 1(1-7), ROAK 

Power 

+5 VDC@600 mA 

Mechanical 

Depth (all options) 

160 mm VME specification 

bc330VME-3U Dimensions 

0.788"Wx 5.059"H 

bc330VME-6Uxx Dimensions 

0.788"Wxl0.309"H 

bc330VME-3U Weight 

7.25 ounces 

bc330VME-6xxx Weight 

14.25 ounces 

Shipping Weight 

2 lbs. 

Environment 

Temperature: 

Dperating 

0°to 70° C 

Storage 

-50°to 125° C 

Humidity: 

Operating 

10% to 80%, non-condensing 

Storage 

5% to 95%, non-condensing 


Configuration Options 
Basic Model: 

Model number bc330VME identifies a 3U height module with a 
20 pin PDC header connector installed in the position that would 
be occupied by the 96 pin 6U expansion module connector. 

6U Expansion Options: 

Most applications are for 6U height processors. A series of 
versatile 6U expansion modules are offered. 


-6UP 

Plain 6L) Extension Panel. PDC connector on 
bc330VME. 

-6UD 

Time Display, P2 1/0, secondary module 
mounting connectors. 

-6VTI 

Video Time/Alphanumerics Inserter, P2 1/0. 

(see specifications below) 

bc330-6VTI 

The Video Time Insertion module produces a composite 
video image from time data decoded by the bc330VME and 
from text entered via the VMEbus, and a video signal input. 
The module will also self-generate a time/text image without 
the need for a video input. The -6VTI includes a wide range of 
display attribute controls. Position, character size, back¬ 
ground, and fringing are all controlled via the VMEbus. 

Specifications 

Video In Composite video (colorplexed or S-Video), 

1 VP-Pinto 75Q, NTSC/RS-170 

Video Out 

Composite Video (same as input) 

Dual output (colorplexed) 

Y and C outputs (S-Video) 

1 V P-P into 75Q 

Display 

12 rows X 24 colums 

Attributes 

12 X 18 pixel characters, 
lx, 2x, 3x, and 4x sizes 

Background: Solid or none 

Fringing: Black or none 

Controls 

Front panel background & character intensity 

Connectors 

BNC (colorplexed), 

Y & C BNC or mini 'D' (S-Video) 

Power 

+5VDC@40 mA 
-12VDC@10mA 


Specifications subject to change without notice. 
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Features Overview 


Microsecond Resolution Clock 
Programmable Propagation Delay Compensation 
External Synchronization Using: 

• IRIG B Time Code 

• 1 PPS 

• Digital Synchronization Signals (DSS) 
Programmable Heartbeat Pulse/Interrupt 
External Event Time Capture/Interrupt 

1 PPS Pulse Rate Output/Interrupt 
Hours, Minutes, Seconds LED Display 
Front Panel & P2 Input/Output Connections 


VMEbus 6U Time Cede Precesser 


The bc336VME Time Code Processor 
maintains time with microsecond preci¬ 
sion within a VMEbus host processor. 
Unlike conventional real time clock 
devices and modules, the bc336VME 
clock automatically synchronizes time to 
an external time code signal, thereby syn¬ 
chronizing the host processor to other 
similarly equipped processors and/or to a 
primary or secondary time standard. The 
bc336VME automatically determines the 
input code type and synchronizes the time 
and rate of the internal clock. If the timing 
input is lost, the bc336VME continues to 
maintain time (flywheel). 



A 1 PPS output pulse is synchronized to 
the 'on-time' mark of the input time code. 
The pulse Is available as a 
TTL/CMOS output on a front panel 15-pin 
'D' connector. If enabled, the 1 PPS can 
also initiate a VMEbus interrupt. 

A periodic pulse rate (heartbeat pulse) 
can be programmed to occur at any rate 
from 1 PPS to 2 KPPS. If enabled, the 
heartbeat pulse can also initiate a 
VMEbus interrupt. 

The bc336VME latches current time 
(microseconds through days) within one 


microsecond following either a bus 
request (write a command byte to a mail¬ 
box register) or application of an external 
time capture strobe. After time is latched, 
time is available to the host processor 
within 150 microseconds. 

Time delays between the time code 
source and the host processor can be 
corrected by programming a correction 
factor within -1,000 to +1,000 microsec¬ 
onds. This corrects the reported time, 1 
PPS and heartbeat pulse. 
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Specifications 


Real Time Clock 


Digital Synchronization Signals 

Precision 

0.5 microseconds 

The bc336VME has the capability of operating in a 

Flywheel Accuracy 

1E-6/day 

Master/Slave mode in which Slave bc336VMEs (any num¬ 


<3.6 mS per hour 

ber) synchronize to the time base of a Master bc336VME via 

Rate Measurement 

5E-7 

Digital Synchronization Signals (DSS) transmitted from the 
Master to all Slaves. The signal is basically a 9600 baud 

Time Code Input 


asynchronous time data message with special embedded 

Time Code Formats 

IRIG B 

synchronization marks to denote the 'on time' point. Modular 


MILA (modulated) 

RJ11 type telephone connectors and telephone cable wiring 

Carrier Range 

±2% 

provide simple, low cost interconnection system. 

Modulation Ratio 

3:1 to 6:1 

Input Amplitude 

0.5 V to 5.0VP-P 

Bus Interface and Interrupts 

Input Impedance 

>10KQ 

The bc336VME functions as an A16:D08(0) slave responding 

Timing Functions 


to address modifiers $2D (Short Supervisory Access) and 

TTL/CMOS, positive or negative 

$29 (Short Non-Priveleged Access). 

Event Capture 


edge triggered, 50 nS minimum 
width, 500 pS minimum period 

The dual port RAM interface is mapped into 4K bytes of 


between triggers. 

VMEbus short address space. A four position DIP switch 

1 PPS Input 

TTL/CMOS, positive edge on time 

selects the base address. 

1 PPS Output 

32 milliseconds approx, width 

Interrupts can be enabled to respond to any of three 

Fleartbeat Pulse 

TTL/CMOS, positive edge on time 


80 microsecond width 

conditions: 

Operating Environments 

1. Time Valid 

Temperature: 


2. Heartbeat 

Operating 

0° to 70° C 

3.1 PPS 

Storage 

-50“ to 125“ C 


Humidity: 


Interrupt level (IRQL1-7) and vector are independently 

Operating 

10% to 80%, non-condensing 

programmable. 

Storage 

5% to 95%, non-condensing 

Software Support 

VME 


The bc336VME is a relatively simple device to program. The 

Size 

6U X 160 mm 

Operation and Technical Manual details the register con¬ 

Standard 

Revision C.1 of the VMEbus 

tents, programming requirements, and contains 'C' source 


Specification 

code examples that execute all of the commonly used board 

Address Space 

4 K contiguous bytes 

functions. 


A16, AM Codes $29 and $2D 

Data Transfer 

D08(0) 


Interrupter 

D08(0), 1(1-7), ROAK 


Power 

+5 VDC @ 600 mA 


Connector Types 

Signal Port 

RJ11 


Time Code Input 

BNC 


Signal Input/Output 

15 pin 'DS' 



Specifications subject to change without notice. 
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Features Overview 


8x8 Crosspoint Switch Matrix 

75Q Driver for Each Signal Output 

Independent Front Panel Gain Controls 

Fault-Protected Inputs 

Current Limited Outputs 

Inputs & Outputs on Front Panel and P2 

Multiple bc988VME Modules Can Be Combined 


VMEbus Time Distributien Meduie 



The bc988VME Time Distribution Module 
is useful for time code distribution, time 
code amplification, and for any applica¬ 
tion that requires a matrix of time codes. 
The module provides eight inputs and 
eight outputs which are switched through 
an 8x8 crosspoint switch matrix. Each out¬ 
put is buffered through an adjustable gain 
output amplifier. 

The module is controlled via registers 
written and read over the VMEbus. By 
bussing the eight inputs to multiple 
bc988VME modules, the switch matrix can 
be expanded to provide more outputs. For 


example, four bc988VME modules would 
provide an 8x32 matrix (8 inputs and 32 
outputs). The gain adjustment 
potentiometers are accessible at the front 
panel. Input and output connections are 
available on the front panel as well as on 
the VMEbus P2 connector. 


12 
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Specifications 



Signal Input/Output 

Input Amplitude 

Oto 20VP-P 

Output Amplitude 

(protected to ±30 V) 

Oto 20VP-Pintol0KQ 

Output Drive 

4 V P-P into 75Q 

Bandwidth 

100 kHz 

Voltage Gain 

Oto 30 (adjustable) 

Input Impedance 

1MQ 

Output Impedance 

75Q 

Switch Matrix 

8 inputs X 8 outputs 

Switch Operation 

Break before make 

VMEbus Interface 

Standardization 

Revision C.1 

Address Space 

A16,AM Codes $29 and $2D 

Data Transfer 

D08(0) 

Power 

+5 VDC@800 mA 

Environment 

Temperature: 

Operating 

+12VDC@100 mA 
-12VDC@100 mA 

0° C to 70° C 

Storage 

-50°Cto 125° C 

Relative Humidity (non-condensing): 

Operating 

. 10% to 90% 

Storage 

5% to 95% 


Software Interface 

The bc988VMETime Distribution Module is mapped into 
the VMEbus A16 short address space and uses odd byte 
(D08(0) data transfers. The bc988VME responds to address 
modifiers $2D (Short Supervisory Access) and $29 (Short 
Non-Priveleged Access). 

Control Registers 

The crosspoint switch matrix is controlled via four 8-bit 
read/write registers accessible over the VMEbus. The 
base address of the bc988VME is set with an 8-position 
DIP switch. Each output channel uses four bits for its con¬ 
trol; three bits determine the input source and one bit turns 
the output on or off. All registers are cleared to zero when 
a VMEbus SYSRESET is asserted. 

The four D8(0) register locations are mapped redundantly 
in the 256 byte address range. A logical zero (bits D3 and 
D7) turns the channel output off and a logical one turns the 
channel output on. The channel select bits (bits D0-D2 and 
D6-D4) are binary coded where 000 selects input #1 and 
111 selects input #8. 


Offset 

D7 

D6-D4 

D3 

D2-D0 

1 

Ch2 On/Off 

Ch2 Source 

Ch1 On/Off 

Ch1 Source 

3 

Ch4 On/Off 

Ch4 Source 

Ch3 On/Off 

Ch3 Source 

5 

Ch6 On/Off 

Ch6 Source 

Ch5 On/Off 

Ch5 Source 

7 

Ch8 On/Off 

Ch8 Source 

Ch7 On/Off 

Ch7 Source 


Specifications subject to change without notice. 
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Features Overview 


PC03XT Time Code Reader Module 
Reads IRIG A, B, 6, XR3, 2137, NASA 36 
Carrier Frequency Range From 125 Hz to 1 MHz 
Four Channel Input 
Time Capture Input Pulse 
1 PPS Output Pulse 

Supports One of Six Levels of Interrupts 

Port Mapped Device with Switch Selectable Base Port 

Furnished with Driver and Demonstration Software 


XTbus” Time a Frequency Precesser 



The PC03XT Time Code Reader module is 
a full length IBM PC AT/XT compatible 
module that can process time codes in 
either forward or reverse direction, and at 
speeds from 1/8 times real time up to 8 
times real time. This is an ideal module to 
use for tape search applications, where 
an instrumentation tape is being searched 
for a specific area to replay based on a 
time code that is recorded on the tape. 


Decoded time code data is transferred to 
the PC bus through an 8-bit FIFO memory. 
Each digit of time code is represented by 
one byte of data read from the FIFO. Data 
is loaded into the FIFO either in response 
to a time request port read/write, or in 
response to a TTL pulse into the Time 
Capture Input BNC connector. The host 
computer can either scan the FIFO Data 
Available flag bit, or enable an interrupt to 


occur after the time data is available, thus 
freeing the host to perform background 
tasks while the data is being transferred. 
Data is available to be read from the FIFO 
within 300 microseconds after receiving 
the request. 
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Specifications 


Time Code Input 

Code Formats 

IRIGA, IRIGB, IRIGG,2137, XR3, 

XT/AT Bus 

Address Space 

1 block of 32 bytes in the PC I/O 

Code Form 

NASA 36 

Amplitude Modulated 

map 

Range 

200H - 3FFH 

Carrier Range 

125 Hz to 100 kHz 

Data Transfer 

8-bit 

Code Direction 

Forward and reverse 

Interrupts 

IRQ2-IRQ7 (jumper selectable) 

Modulation Ratio 

2:1 to 6:1 

Size 

Full length PC-XT compatible 

Input Amplitude 

400 mV to 10 V P-P 

plug-in 

+ 5 VDC @ 700 mA 

Input Impedance 

600 

Power 

Time Data 

Bus Request Resolution 

4 ms - XR3 

1 ms -IRIGB, 2137, NASA 36 

loops -IRIGA 

Operating Environment 

Temperature 

+12VDC@50 mA 
-12 VDC @50 mA 

0° C to 50° C 


10 ps - IRIG G 

Humidity 

10% to 80%, non-condensing 

Bus Request Latency 

Time Format 

300 ps 

Binary Coded Decimal (BCD) 

Connector Types 


Timing Functions 

Time Code Inputs 

Event Input 

BNC (two channels) 

BNC 

Time Capture Pulse 

TTL, active rising or falling, 50 nS 

1 PPS Output 

BNC 

1 PPS Output Pulse 

minimum pulse width 

TTL, 75Q, rising edge active. 

Options 


1 carrier cycle duration, within 

5 pSec of on time 

• 15 pin D Plug I/O Connector 

• 'D' Connector to BNC Adapter 



•Windows 95/98/NT/2000 Software Developer's Kit 



Specifications subject to change without notice. 
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Features Overview 


GPS Time Tagged Data 
• 50 Nanosecond Resolution 
Pulse Rate Interval Measurement 
Pulse Width Measurement 
Pulse Carrier Frequency Measurement 
VXIbus Form Factor 
Single-Width C-Size Module 
Message-Based Command Interface 

Dual Memory Eliminates Contention and Provides High Sample Rates 
Register-Based Data Interface (Access Time < 200 nanoseconds/byte) 
Optional LabVIEW® Software for Control, Acquisition and Analysis 


VXIbus RF Pulse Aualyzer 



Datum's new bc420/427VXI RF Pulse 
Analyzer is a breakthrough product for the 
high data rate acquisition and analysis of 
radar and Electronic Intelligence, ELINT, 
signals in a compact VXI module architec¬ 
ture. The bc420/427VXI measures and 
records Pulse Width, PW, Pulse 
Repetition Interval, PRI, and frequency of 
a pulsed RF input on a pulse-to-pulse 
basis. The standard bc420VXI uses an 
external 1 PPS reference input as the tim¬ 
ing source. The bc427VXI adds an inter¬ 
nal GPS receiver module, providing a tim¬ 
ing source that is directly traceable to 
international time standards. Other RF 


pulse analysis instruments can sample 
pulse parameters and frequency, but not 
continuously. The bc420/427VXI, by virtue 
of its state of the art DSP RF processing 
technology, offers a unique capability of 
acquiring PW, PRI, and frequency of all 
pulses, in real time, continuously. This 
breakthrough is especially valuable for 
the analysis of the doppler and agile puls¬ 
ing characteristics of current generation 
radar and EW systems, where acquisition 
and analysis of ALL pulses is needed to 
completely characterize the test or target 
system. 


The bc420VXI is supported with an option¬ 
al LabVIEW® control, acquisition and 
analysis virtual control panel application 
program. Through this virtual control 
panel, all bc420VXI functionality can be 
controlled and RF pulse data can be 
acquired and stored in the host computer. 
Statistical data is displayed on screen and 
output in report form, as well as a near- 
real-time analysis of the data that indi¬ 
cates PW, PRI, and frequency (the fre¬ 
quency in the pulse). 


16 



































Model bc420/427VM 

Specifications 

Microwave Inputs 


Frequency Range 

100 MHz to 2 GHz 

Input Signal Range 

-20 dBm to +20 dBm 

Input Return Loss 

>15 dBm 

Pulse Width Measurements 

Minimum PW 

1 ps 

Measurement Accuracy 

±5 ns 

Measurement Resolution 

1 ns 

Pulse Repetition Interval Measurements 

Minimum PRI 

100 ps 

Measurement Accuracy 

±50 ns 

Measurement Resolution 

10 ns 

Frequency Measurements 

Continuous or Pulsed Microwave Signals 

Frequency Range 

100 MHz to 2 GHz 

Measurement Accuracy 

±100 kHz 

Measurement Resolution 

10 kHz 

Data Storage 

Pulse Width, PRI, Frequency, and Time Tag for Every Pulse 

Time Tag Resolution 

50 nanoseconds 

On-Board Memory 

128K bytes (>2 sec 
history at max PRI) 


Power Requirements 

+5 VDC 

@2.5 A 


-5.2 VDC 

@1.2A 


-2 VDC 

@2.0 A 


+12VDC 

@ 150 mA 


-12VDC 

@ 150 mA 

Operating Environment 

Temperature 

0° C to 50° 

C 

Humidity 

0 to 95% (non-condensi 



Technical Description 

The bc420VXI combines the functions of a frequency 
counter and a time-interval analyzer in a single-width 
VXIbus instrument. It processes a continuous or pulsed RF 
input signal with a frequency ranging from 100 MHz to 2 
GHz. A portion of the RF input is processed in an envelope 
detector and threshold comparator to create a digital 
pulse-shape waveform. In parallel, the RF Input is coupled 
to a high-speed frequency counter that counts the number 
of RF cycles within the pulse window. The digital pulsed 
output is sampled in time-capture circuitry that measures 
the pulse width and pulse repetition interval, PRI. In order 
to process data at the rate necessary for real-time meas¬ 
urement and storage, the bc420VXI requires a dedicated 
Digital Signal Processor, DSP. A Texas Instruments 
TMS320F240 DSP provides real-time measurements of the 
pulse width, PRI and frequency of input RF pulses with 
pulse rates up to 10,000 pulses per second. The DSP also 
provides adjustable threshold and gain settings, on-line 
calibration, time tagging, and data storage of the measured 
data. A phase-locked loop is used to time-correct the on¬ 
board crystal oscillator with either an external 1 PPS refer¬ 
ence or, in the bc427VXI, the GPS 1 PPS clock. A VXIbus 
interface chip set is used to interface the bc420VXI to the 
host computer for functional control, accessing GPS time 
code data and archiving pulse data. A dual-port RAM is 
used to temporarily store pulse data that is read by the 
host computer through the VXIbus. 



Specifications subject to change without notice. 
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Features Overview 


Rubidium Oscillator modes: 

• Free Running 

• 10 MHz Synchronization 

• 1 PPS Synchronization 

• Time Code Synchronization 

Outputs Generated by Low Phase Noise Crystal Oscillator 

50 Nanosecond Resolution Internal Clock 

Register/Message Based Device 

Two-Slot Wide, C-Size VXIbus Module 

External Event Time Capture (10 nanosecond resolution) 

Programmable Periodics and Strobe (signal and interrupts) 

Time Code Output (IRIG B) 

Optional Features 

Global Positioning Satellite Synchronization (bc827VXI) 


VXIbus Rubidium Frequeucy Staudard 



Datum Inc has provided GPS-disciplined 
precision timing systems since 1984 and 
telecommunications products for more 
than 25 years. The VXIbus Rubidium 
Frequency Standard plug-in card is an 
ultra stable miniature atomic oscillator 
supported by a C-size mainframe and 
resource manager configured in accor¬ 
dance with the VXIbus specification. The 
timing card will provide an ultra stable 10 
MHz sine wave or TTL outputs with mini¬ 
mal noise. The standard product employs 
both a rubidium oscillator and a low 
phase noise ovenized crystal oscillator 
(OCXO). The rubidium oscillator provides 


exceptional long term stability if the syn¬ 
chronizing input is lost. The OCXO phase 
locks to the rubidium oscillator, removing 
rubidium frequency spurs and providing 
an excellent noise floor. 

The VXIbus Rubidium Frequency Standard 
Plug-in card is a register based device as 
well as a message based device. The 
message based interface capability will 
provide minimal access latency to the 
card via the system bus. The capability of 
interrupt generation will allow interrupt 
driven algorithms to interface to the card. 


The bc824VXI will synchronize to an exter¬ 
nal 1 PPS, 10 MHz reference or IRIG time 
code. The bc827VXI adds the capability of 
synchronizing to the GPS satellite constel¬ 
lation. If the input source is lost, then time 
will be maintained in a flywheel state 
based on the on-board rubidium standard. 
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Features Overview 


PC, XT or AT Bus Operation (ISA/EISA Compatible) 

GPS or Time Code Inputs 

Time Code Output 

Pulse Rate Outputs 

Frequency Outputs (1, 5, or 10 MHz) 

External Event Capture/Interrupt 
Programmable Periodic Output/Interrupt 
Programmable Time Strobe Output/Interrupt 
Supplied with FREE Windows Driver 
Battery Backed Clock 


PC Time & Frequency Precesser 



The Datum bc620/627AT Time and 
Frequency Processor modules provide 
precision time and frequency reference to 
the host computer and peripheral data 
acquisition systems. Time is acquired 
from either the GPS satellites using a sup¬ 
plied antenna/receiver (bc627AT only) or 
from time code signals, typically IRIG B. 
Integration of the module is facilitated 
with a driver for MS DOS that is included 
at no cost. Optional Software 
Development Kits are available for 
Windows 95/98, Windows NT and 
Windows 2000. 


Central to the operation of the module is a 
disciplined 10 MHz oscillator and 100 
nanosecond clock. Current time (days to 
100 nanoseconds) can be accessed 
across the bus with zero latency, which 
allows for very high speed time requests. 
The oscillator is rate-matched (disci¬ 
plined) to the input time source and drives 
the precision 10 MHz frequency output 
and time code generator circuitry. If the 
time source is lost, the module will contin¬ 
ue to maintain time (flywheel). If power Is 
lost, a 10 PPM battery backed clock is 
available to maintain time. 


Both time code generation and translation 
are supported. The generator supplies 
IRIG B time code output 
synchronized to the input time source. 

The translator decodes either IRIG B, 

2137, XR3 or NASA 36 time code inputs. 

An Event Time Capture feature provides a 
means of latching time for an event input. 
The module can also be programmed to 
generate a periodic pulse rate interrupt as 
well as to generate a single time strobe at 
a predetermined time. 
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Specificatitns 


Real Time Clock 

Bus Request Resolution 

100 nanoseconds 

Latency 

Zero 

Major Time Format 

Binary or BCD 

Minor Time Format 

Binary 

Time Code Translator 

Time Code Formats 

IRIG B, NASA 36 (modulated or 
DCLS) 

XR3, 2137 (modulated only) 

Modulation Ratio 

3:1 to 6:1 

Input Amplitude 

500 mV to5VP-P 

Input Impedance 

>10KQ (AC coupled) 

Carrier Frequency 

±50 PPM (max) 

Time Code Generator 

Time Code Format 

IRIG B 

Modulation Ratio 

3:1 

Output Amplitude 

1 V to 10 V P-P (adjustable) 
into 50Q 

DC Level Shift 

TTiyCMOS 

Timing Functions 

Heartbeat (TTL, 50Q) 

Programmable periodic 

2.3 mHz to 2.5 MHz 
(adjustable pulse width) 

Time Strobe (TTL, 50Q) 

Programmable, 1 mS through 
hours (1 mS pulse width) 

1 PPS Output (TTL, 50Q) 

200 mS pulse width 

Event Capture Input 

100 nS resolution, zero latency 
(20 nS min pulse width; 250 nS 
min period) 

Disciplined Oscillator 

Frequency 

10 MHz 

Outputs 

Rate Accuracy: 

1, 5, or 10 MHz (selectable) 

Standard VCXO 

5E-8 shortterm (tracking) 

5E-7 /day long term (flywheeling) 

Optional Oven Oscillator 2E-9 short term (tracking) 

5E-8 /day long term (flywheeling) 

Sync Sources 

GPS, Time Code, 1 PPS 

External Time Base Frequency Input 

10 MHz Square Wave 

TTL (45-55% duty cycle) 

10 MHz Sine Wave 

0.5 to 4.0 V P-P 


AT Bus 
Address Space 

Data Transfer 
Interrupt Levels 

Power 


1 Block of 16 Bytes in the 
PC I/O Map Range 100H-3FFH 
8-bit 

IRQ 3-7, 9-12,14-15 
(jumper selected) 

+5 VDC@ 450 mA 
+12 VDC @ 55 mA (bc620AT) 
+12 VDC @ 250 mA (bc627AT) 
-12 VDC @ 20 mA 


GPS Subsystem (bc627AT only) 


Time Accuracy 
Position Accuracy 
Maximum Velocity 
Number of Channels 
Receiver Frequency 
Time to First Fix 

Solution Modes 


<±2 microseconds 

10 to 20 meters SEP (SA off) 

300 meters/sec (1,080 KPH) 

6 

1.575 GHz (LI, C/A code) 

Brief power off: 1.5 min (1-4 SV) 
Worst case: 5 to 15 min 
1,3, and 4 satellites 


Environment 

Operating Temperature 
Storage Temperature 
Humidity: 

Operating 


Module Antenna/Receiver 

0° C to 70° C -30° C to + 70° C 
-50° C to 100° C -55° C to+100° C 

5% to 95%^ 95% 

*non-condensing 


Connector Types 

J1 - Module I/O Signals 15-pin 'DS' 

J2 - GPS Interface 15-pin high-density 'DP' (bc627AT) 


Software Support 

"C" Demo Program Free, supplied on cd 

Windows Driver Free, supplied on cd 


Options 

IRIG A Decoding 

ACUTIMEGPS Firmware^* 

ACUTIME Antenna/Receiver** 

Antenna Cable Extender Module 
Isolation Transformer Time Code Input 
Ovenized Crystal Oscillator 
'D' Connector (J1) to BNC Adapter 
WINSDK for Windows 95/98/NT/2000 
**part of upgrade from bc620AT to bc627AT 


Specifications subject to change without notice. 
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Features Overview 


PC, XT or AT Bus Operation (ISA/EISA Compatible) 
Microsecond Resolution Clock 
External Synchronization: 

•1,5, or 10 MHz 

• Digital Synchronization Signals 
•IRIGB, NASA or 2137 Time Code 
RS-422 and PDC Time Broadcast 
Programmable Heartbeat/Interrupt 
External Event Time Capture/Interrupt 
Battery Backed Clock 

Programmable Propagation Delay Compensation 
Supplied with Free Windows Driver 


PC Real Time Cleck 



The bc630AT offers a means of synchro¬ 
nizing computers to a common time 
source with micro-second precision. 
Computer to computer synchronization is 
generally achieved by using the bc630AT's 
digital synchronization signals, although 
time code signals can also be used. If the 
time source is lost, the module will contin¬ 
ue to maintain time (flywheel). If power is 
lost, a 10 PPM battery backed clock is 
available to maintain time. 

Since the board is installed inside a host 
AT or XT computer, it has full access to 
the PCbus interrupts and data transfer 


capability. Interrupts can be enabled to 
occur in response to a time data request, 
programmable heartbeat, or receipt of an 
Event Time Capture pulse. Time data is 
transferred with less than 150 microsec¬ 
ond access latency. Optional software 
development kits are available for 
Windows 95/98/NT/2000. 

The bc630AT Real Time Clock module 
maintains time with microsecond preci¬ 
sion. Initial time can be loaded via the bus 
interface registers or acquired from the 
chosen external time source. 
Microseconds through days time data can 


be accessed via the bus interface. In 
addition, major time (seconds through 
days) is broadcast once per second from 
the Peripheral Data Connector (PDC). 

When using external time codes from a 
remote source, the distance of the 
bc630AT from the source introduces a 
propagation delay error due to cable 
delays. The time and pulse rate outputs of 
the bc630AT can be adjusted in 0.5 
microsecond steps to compensate for 
this propagation error. 







KoMiMnn 

Specification 



Real Time Clock 

Bus Request Resolution 

1 microsecond 

Bus Request Latency 

<150 microseconds 

Flywheel Accuracy 

5 ppm per day 

Battery Backed Clock 

Format 

24 hour 

Accuracy 

±10 ppm per day 

Time Code Input 

Time Code Formats 

IRIG B, NASA 36,2137 
(modulated or DCLS) 

Modulation Ratio 

3:1 to 6:1 

Input Amplitude 

0.5 to 5.0VP-P 

Input Impedance 

>10KQ (AC coupled) 

Carrier Frequency 

Carrier ±2% 

Timing Functions 

Fleartbeat (TTL, 50Q) 

Programmable periodic 

1 Hz to 2 kHz 

Event Capture Input (TTL) 

1 microsecond resolution 

150 microsecond latency 

RS422 Input/Output 

1 PPS (+), 1 PPS (-), positive 
edge on-time; 

TX/RX (+), TX/RX (-), 

9600 Baud 

TX (-) compatible with most 
RS232 ports 

Timing Outputs: 

1 PPS 

Major time from PDC (D,H,M,S) 


Propagation Delay Compensation 
Up to 1 millisecond in steps of 0.5 microsecond 


AT Bus 

Address Space 

1 block of 16 bytes in the 
PC I/O map 

Range 

lOOH - 3FFH, AT computer 
200H - 3FFH, XT computer 

Data Transfer 

8-bit 

Interrupts 

IRQ 3-7, 9-12,14-15 
(jumper selectable) 

Power 

Environment 

Temperature: 

+5 VDC@0.5A 

Operating 

0°to 70° C 

Storage 

Humidity: 

-50°to 125° C 

Operating 

10% to 80% 

(without condensation) 

Storage 

5% to 95% 

(without condensation) 

Software Support 

'C' Demo Program 

Free, supplied on CD 

Windows Driver 

Free, supplied on CD 

LabVIEW Driver 

Free, supplied on CD 

Consult factory for other drivers 

Connector Types 

Module I/O Signals 

15-pin 'DS' 

PDC Signals 

20-pin header connector 

Serial Port 

RJll 

Jumper Selectable I/O 

BNC 


Options 

IRIG A Decoding 

'D' Connector to BNC Adapter 

Isolation Transformer Time Code Input 

WINSDK for Windows 95/98/NT/2000 

LabVIEW 


Specifications subject to change without notice. 
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Features Overview 


PCI Local Bus Operation 

GPS or Time Code Inputs 

Time Code Outputs 

Pulse Rate Outputs 

Frequency Outputs (1, 5, or 10 MHz) 

External Event Capture Register/Interrupt 
Programmable Periodic Output/Interrupt 
Programmable Time Strobe Output/Interrupt 
Battery Backed Clock 
IEEE 1344 Compliant IRIG B Time Code 
Windows 95/98/2000/XP Support 


PCI Time & Frequency Processer 



Photo shown with optional 
GPS module and antenna. 



The Datum bc635/637PCI receiver module 
provides precision time and frequency 
reference to the host computer system 
and peripheral data acquisition systems. 
Time is acquired from either the GPS 
satellites using a supplied antenna/receiv¬ 
er (bc637PCI only) or from time code sig¬ 
nals, typically IRIG B. Integration of the 
module is facilitated with optional drivers 
for Windows 95/98/2000/XP, Linux, Solaris, 
LabVIEWorVxWorks. 

Central to the operation of the module is a 
disciplined 10 MHz oscillator and 100 
nanosecond clock. Current time (days to 


100 nS) can be accessed across the PCI 
bus with zero latency, which allows for 
very high speed time requests. The on¬ 
board oscillator is rate-matched (disci¬ 
plined) to the input time source and drives 
the precision 10 MHz frequency output 
and time code generator circuitry. If time 
is lost, the module will continue to main¬ 
tain time (flywheel). If power is lost, a 10 
PPM battery backed clock is available to 
maintain time. 

Both time code generation and translation 
are supported. The generator supplies 
IRIG B time code output that is synchro¬ 


nized to the input time source. The trans¬ 
lator reads IRIG A, IRIG B and NASA 36. 

An Event Time Capture feature provides a 
means of latching time for an event input. 
The module can also be programmed to 
generate a periodic pulse rate as well as 
to generate a single time strobe at a 
predetermined time. 
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Speciflcaaons 



Real Time Clock 

Bus Request Resolution 
Latency 

Major Time Format 
Minor Time Format 

Time Code Translator 

Time Code Formats 

Time Accuracy 

Modulation Ratio 
Input Amplitude 
Input Impedance 
* See IEEE 1344 Compliance below 


100 nanoseconds 
Zero 

Binary or BCD 
Binary 


IRIG A, IRIG B*, NASA 36 
(Modulated or DCLS) 

<5 pS (modulated) 

<1 pS(DCLS) 

3:1 to 6:1 

500 mV to 5V P-P 
>10KQ, AC coupled 


Time Code Generator 
Time Code Format 
Modulation Ratio' 

Output Amplitude 
DC Level Shift 


IRIG B^ 

3:1 

4 V P-P (fixed) into 50 
TTiyCMOS 


* See IEEE 1344 Compliance below 

IEEE 1344 Compliance 

The translator processes the 27 control function bits of IRIG B 
time code as set forth in IEEE 1344. The 27 control function bits 
provided by the input IRIG B time code are output in the generated 
IRIG B time code one time frame after received. If the input IEEE 
1344 bits are not present in the input IRIG B time code, the last 
two digits of year are placed in bits 1-9 of the control function field 
of the generated IRIG B time code. 

Timing Functions 

Fleartbeat Clock (TTL, 50Q) Programmable Periodic, 

<1 Hz to 250 kHz 
Programmable 
1 pSec through hours 
100 nSec resolution, zero 
latency 

1 PPS Pulse Rate (TTL, 50Q) Positive edge on-time 


Time Strobe (TTL, 50Q) 
Event Capture (TTL) 


Disciplined Oscillator 

Frequency 

Outputs 

Rate Stability: 

Standard VCXO 

Optional Oven Osc 

Sync Sources 


10 MHz 

1, 5, or 10 MHz (selectable) 

5E-8 shortterm 'tracking' 

5E-7 /day long term 'flywheeling' 
2E-9 shortterm 'tracking' 

5E-8 /day long term 'flywheeling' 
GPS, Time Code, 1 PPS, 

10 MHz 


PCI Local Bus™ 

Specification 

Size 

Device Type 
Data Transfer 
Interrupt Levels 
Power 


Meets PCI Local Bus™ 
Specification 2.2 
Single-width (4.2" x 6.875") 

PCI Target, 32 bit, 5V signalling 
Byte, Half Word, Word 
Automatically Assigned (PnP) 
+5VDC @ 350 mA 
+12VDC @ 10mA(bc635PCI) 
+12VDC @ 100mA(bc637PCI) 
- 12VDC @ 10 mA 


GPS Subsystem (bc637PCI only) 


Time Accuracy 
Position Accuracy 
Maximum Velocity 
Number of Channels 
Receiver Frequency 
Time to First Fix 
Solution Modes 

Connector Types 
J1 - Module I/O 
J2-GPS ANT 
+5V BIAS 

Environment 

Temperature: 

Operating 

Storage 

Humidity: 

Operating 

Operating Altitude 


<1 pSecond 

10 to 20 meters SEP (SA off) 
300 meters/sec (1,080 KPH) 
6 

1.575 GHz (LI, C/A code) 
Worst case: 5 to 15 minutes 
1,3, and 4 satellites 


15-pin 'DS' 
SMB socket 
SMB socket 


Module 
0° C to 70° C 


Ant/Rcvr 
-40° C to 70° C 


-30° C to 85° C -55° C to 85° C 

5% to 95%^ 95% 

*non-condensing 
Up to 18,000 meters MSL 


Options 

GPS Receiver** 

GPS Firmware** 

Bullet GPS Antenna** 

Airborne GPS Antenna 

Magnetic GPS Antenna 

Extended Length GPS Antenna Cable 

Isolation Transformer Time Code Input 

Ovenized Crystal Oscillator 

'D' Connector (Jl) to BNC Adapter 

Drivers: Windows 95/98/2000/XP, Linux, 

LabVIEW, Solaris, VxWorks 
Contact factory for additional driver support 
**part of upgrade from bc635PCI to bc637PCI 


Specifications subject to change without notice. 
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Feanires Overview 


CompactPCI™ Bus Operation 

GPS or Time Code Inputs 

Time Code Outputs 

Pulse Rate Outputs 

Frequency Outputs (1, 5, or 10 MHz) 

External Event Capture Register/Interrupt 
Programmable Periodic Output/Interrupt 
Programmable Time Strobe Output/Interrupt 
IEEE 1344 Compliant IRIG B Time Code 
Windows 95/98/2000/XP Support 


CPCI Time & Frequency Precesser 



The Datum bc635/637CompactPCI 
receiver module provides precision time 
and frequency reference to the host 
computer system and peripheral data 
acquisition systems. Time is acquired 
from either the GPS satellites using a 
supplied antenna/receiver (bc637CPCI 
only) or from time code signals, typically 
IRIG B. Integration of the module is facili¬ 
tated with optional drivers for Windows 
95/98/2000/XP, Linux, Solaris and 
VxWorks. CompactPCI uses industry 
standard mechanical components and 
high-performance connector technolo¬ 
gies to provide a system that is optimized 
for rugged applications. 


Central to the operation of the module is a 
disciplined 10 MHz oscillator and 100 
nanosecond clock. Current time (days to 
100 nS) can be accessed across the CPCI 
bus with zero latency, which allows for 
very high speed time requests. The oscil¬ 
lator is rate-matched (disciplined) to the 
input time source and drives the precision 
10 MHz frequency output and time code 
generator circuitry. If time is lost, the 
module will continue to maintain time 
(flywheel). 


Both time code generation and translation 
are supported. The generator supplies 
IRIG B time code output that is synchro¬ 
nized to the input time source. The transla¬ 
tor decodes IRIG A, IRIG B and NASA 36. 

An Event Time Capture feature provides a 
means of latching time for an event input. 
The module can also be programmed to 
generate a periodic pulse rate as well as 
to generate a single time strobe at a pre¬ 
determined time. 


26 




Model bc635/637CPGI 


SoecMcaOons 



Real Time Clock 


PCI Local Bus™ 


Bus Request Resolution 

100 nanoseconds 

Specification 

CompactPCI Specification 

Latency 

Zero 


PICMG 2.0 R2.1 

Major Time Format 

Binary or BCD 


Specification 2.2 

Minor Time Format 

Binary 

Size 

Single-width 3U (3.94" x 6.3") 



Device Type 

PCI Target, 32 bit, 5V signalling 

Time Code Translator 


Data Transfer 

Byte, Half Word, Word 

Time Code Formats 

IRIG A, IRIG B^ NASA 36 

Interrupt Levels 

Automatically Assigned (PnP) 


(Modulated or DCLS) 

Power 

+5VDC@350 mA 

Time Accuracy 

<5 pS (modulated) 


+12VDC@10mA(bc635PCI) 


<1 pS (DCLS) 


+12VDC@100 mA(bc637PCI) 

Modulation Ratio 

3:1 to 6:1 


-12VDC@10mA 

Input Amplitude 

500 mV to 5V P-P 



Input Impedance 

>ioKn 

GPS Subsystem (bc637PCI only) 

* See IEEE 1344 Compliance below 

Time Accuracy 

<1 pSecond 



Position Accuracy 

10 to 20 meters SEP (SA off) 

Time Code Generator 


Maximum Velocity 

300 meters/sec (1,080 KPH) 

Tme Code Format 

IRIG B* 

Number of Channels 

6 

Modulation Ratio' 

3:1 

Receiver Frequency 

1.575 GHz (LI, C/A code) 

Output Amplitude 

4 V P-P (fixed) into 50Q 

Time to First Fix 

Worst case: 5 to 15 minutes 

DC Level Shift 

TTiyCMOS 

Solution Modes 

1,3, and 4 satellites 

* See IEEE 1344 Compliance below 





Connector Types 


IEEE 1344 Compliance 


J1 - Module I/O 

15-pin 'DS' 

The translator processes the 27 control function bits of IRIG B time code as 

J2 - GPS Interface 

15-pin high-density 'DP' 

set forth in IEEE 1344 (see page 52 of this catalog). The 27 control function 



bits provided by the input IRIG B time code are output in the generated IRIG 

Environment 


B time code one time frame after received. If the input IEEE 1344 bits are not 

Temperature: 

Module Ant/Rcvr 

present in the input IRIG B time code, the last two digits of year are placed in 

Operating 

0° C to 70° C -40° C to 70° C 

bits 1-9 of the control function field of the generated IRIG B time code. 

Storage 

-30° C to 85° C -55° C to 85° C 



Humidity: 


Timing Functions 


Operating 

5% to 95%* 95% 

Heartbeat Clock (TTL, 50Q) 

Programmable Periodic, 


*non-condensing 


<1 Hz to 250 kHz 

Operating Altitude 

Up to 18,000 meters MSL 

Time Strobe (TTL, 50Q) 

Programmable 




1 pSec through hours 

Options 


Event Capture (TTL) 

100 nSec resolution, zero 

ACUTIME GPS Firmware** 



latency 

ACUTIME Antenna/Receiver** 


1 PPS Pulse Rate (TTL, 50Q) 

Positive edge on-time 

Extended Length GPS Antenna Cable 



Isolation Transformer Time Code Input 

Disciplined Oscillator 


Ovenized Crystal Oscillator 


Frequency 

10 MHz 

'D' Connector (J1) to BNC Adapter 

Outputs 

1, 5, or 10 MHz (selectable) 

Drivers: Windows 95/98/2000/XP, Linux, 

Rate Stability: 


LabVIEW, Solaris, VxWorks 

Standard VCXO 

5E-8 shortterm 'tracking' 

Contact factory for additional driver support 


5E-7 /day long term 'flywheeling' 

**part of upgrade from bc635CPCI to bc637CPCI 


Optional Oven Osc 
Sync Sources 


2E-9 shortterm 'tracking' 
5E-8/day long term 'flywheeling' 
GPS, Time Code, 1 PPS, 

10 MHz 






PICMG® and the PICMG® logo are 
registered trademarks of the PCI Industrial 
Computers Manufacturing Group. 
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Features Overview 


PCI Local Bus Operation 

GPS or Time Code Inputs 

Time Code Outputs 

Pulse Rate Outputs 

Frequency Outputs (1, 5, or 10 MHz) 

External Event Capture Register/Interrupt 
Programmable Periodic Output/Interrupt 
Programmable Time Strobe Output/Interrupt 
10 mm Stacking Height 
Micro-Miniature or SMB Output Connectors 
Fully Supports "BUSMODE" Enabling 
IEEE 1344 Compliant IRIG B Time Code 


PMC Time & Frequency Precesser 



The Datum bc635/637PMC receiver module 
provides precision time and frequency 
reference to the host computer system and 
peripheral data acquisition systems. Time 
is acquired from either the GPS satellites 
using a supplied antenna/ receiver 
(bc637PMC only) or from time code 
signals, typically IRIG B. Integration of the 
module is facilitated with optional drivers 
for Windows 95/98/2000/XP, Linux Solaris or 
VxWorks. 


Central to the operation of the module is a 
disciplined 10 MHz oscillator and 100 nano¬ 
second clock. Current time (days to 100 nS) 
can be accessed across the PCI bus with 
zero latency, which allows for very high 
speed time requests. The oscillator is rate- 
matched (disciplined) to the input time 
source and drives the precision 10 MHz 
frequency output and time code generator 
circuitry. If time is lost, the module will 
continue to maintain time (flywheel). 


Both time code generation and translation 
are supported. The generator supplies 
IRIG B time code output that is synchro¬ 
nized to the input time source. The trans¬ 
lator decodes IRIG A, IRIG B or NASA 36. 

An Event Time Capture feature provides a 
means of latching time for an event input. 
The module can also be programmed to 
generate a periodic pulse rate as well as 
to generate a single time strobe at a pre¬ 
determined time. 
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miMIUHIS/ISTPMC 


SpecificaUens 


Real Time Clock 


PCI Local Bus^M 


Bus Request Resolution 

100 nanoseconds 

Specification 

Fully compliant with 

Latency 

Zero 


IEEEP1386/Draft 2.0 and 

Major Time Format 

Binary or BCD 


IEEE P1386.1/Draft 2.0 

Minor Time Format 

Binary 

Size 

Standard (2.913" x 5.866") 



Stacking Height 

10 mm 

Time Code Translator 


Device Type 

PCI Target, 32 bit, 5V signalling 

Time Code Formats 

IRIG A, IRIG B^ NASA 36 

Data Transfer 

Byte, Half Word, Word 


(Modulated or DCLS) 

Interrupt Levels 

Automatically Assigned (PnP) 

Time Accuracy 

<5 pS (modulated) 

Power 

+5 VDC@350 mA 


<1 pS(DCLS) 



Modulation Ratio 

3:1 to 6:1 

GPS Subsystem (bc637PMC only) 

Input Amplitude 

500 mV to 5V P-P 

Time Accuracy 

<1 pSecond 

Input Impedance 

>10KQ 

Position Accuracy 

10 to 20 meters SEP (SA off) 

* See IEEE 1344 Compliance below 

Maximum Velocity 

300 meters/sec (1,080 KPH) 



Number of Channels 

6 

Time Code Generator 


Receiver Frequency 

1.575 GHz (LI, C/A code) 

Time Code Format 

IRIG B^ 

Time to First Fix 

Brief power off: 1.5 minutes 

Modulation Ratio' 

3:1 


(1,3, and 4 satellites) 

Output Amplitude 

4 V P-P (fixed) into 50Q 


Worst case: 5 to 15 minutes 

DC Level Shift 

TTLyCMOS 

Solution Modes 

1,3, and 4 satellites 

* See IEEE 1344 Compliance below 





Connector Types 


IEEE 1344 Compliance 


J1 - GPS Interface 

9-pin micro 'DP' 

The translator processes the 27 control function bits of IRIG B 

J2 - Time Code In 

SMB socket 

time code as set forth in IEEE 1344 (see page 52 of this catalog). 

J3 - Time Code Out 

SMB socket 

The 27 control function bits provrded by the input IRIG B time code 

J4 - Module I/O 

15-pin micro 'DP' 

are output in the generated IRIG B time code one time frame after 



received. If the input IEEE 1344 bits are not present in the input 

Environment 


IRIG B time code, the last two digits of year are placed in bits 1-9 

Temperature: 

Module Ant/Rcvr 

of the control function field of the generated IRIG B time code. 

Operating 

O^CtoTO^C -40° C to 70“ C 



Storage 

-30° C to 85° C -55° C to 85° C 

Timing Functions 


Humidity: 


Heartbeat Clock (TTL, 50Q) 

Programmable Periodic, 

Operating 

5% to 95%* 95% 


<1 Hz to 250 kHz 


*non-condensing 

Time Strobe (TTL, 50Q) 

Programmable 




1 pSec through hours 

Options 


Event Capture (TTL, 50Q) 

100 nSec resolution, zero 

ACUTIME GPS Firmware** 



latency 

ACUTIME Antenna/Receiver^ 

<■* 

1 PPS Pulse Rate (TTL, 50Q) 

Positive edge on-time 

Extended Length GPS Antenna Cable 



Isolation Transformer Time Code Input 

Disciplined Oscillator 


'D' Connector (J1) to BNC Adapter 

Frequency 

10 MHz 

15 pin high-density 'DP' to 15 pin 'DP' Adapter Cable 

Outputs 

1, 5, or 10 MHz (selectable) 

Drivers: Windows 95/98/2000/XP, and Linux 

Rate Stability 

5E-8 shortterm 'tracking' 

LabVIEW, Solaris, VxWorks 


5E-7 /day long term 'flywheeling' 

Contact factory for additional driver support 

Sync Sources 

GPS, Time Code, 1 PPS, 

**part of upgrade from bc635PMC to bc637PMC 


10 MHz 
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Features Overview 


GPS or Time Code Inputs 
Timing Outputs 

External Event Capture/Interrupt 
Programmable Periodic/Interrupt 
Programmable Time Coincident Strobe/Interrupt 
1 PPS Pulse Rate Output/Interrupt 
Frequency Outputs (1, 5,10 MHz) 

Solaris™ Drivers 




The Datum bc635/637S Time and 
Frequency Processor provides precision 
time and frequency reference to the host 
computer system and peripheral data 
acquisition systems. Time is acquired 
from either GPS satellites using a supplied 
antenna/receiver (bc637S only) or from 
time code signals, typically IRIG B. 
Integration of the module is facilitated 
with the included Solaris™ and SUNOS™ 
device drivers. 


Central to the operation of the module is a 
disciplined 10 MHz oscillator and 100 
nanosecond resolution clock. Current time 
(days to 100 nanoseconds) can be 
accessed across the SBus™ with zero 
access latency, which allows for very 
high speed time requests. The oscillator is 
rate-matched (disciplined) to the input 
time source and drives the precision 10 
MHz frequency output and time code gen¬ 
erator circuitry. If the time source is lost, 
the module will continue to maintain time 
(flywheel). 


Both time code generation and translation 
are supported. The generator supplies 
IRIG B time code output synchronized to 
the input time source. The translator 
decodes either IRIG A, IRIG B, 2137, XR3 
or NASA 36 time code inputs. 

An Event Time Capture feature provides a 
means of latching time and/or generating 
a bus interrupt coincident with an exter¬ 
nal TTL pulse. The module can be pro¬ 
grammed to generate both a 
Programmable Periodic Pulse/Interrupt 
and Time Coincident Strobe/Interrupt. 
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Specifications 


Real Time Clock 
Bus Request Resolution 
Latency 

Minor Time Format 

Major Time Format 

Time Code Translator 

Time Code Formats 

Modulation Ratio 
Input Amplitude 
Input Impedance 

Time Code Generator 
Time Code Formats 
Modulation Ratio 
Output Amplitude 
DC Level Shift 

Timing Functions 

Fleartbeat (TTL/50Q) 

Strobe (TTiySOQ) 

Event Capture (TTL) 

1 PPS (TTL/50Q) 

Disciplined Oscillator 

Frequency 

Outputs 

Rate Accuracy: 

Standard VCXO 

Optional OVEN 

Sync Sources 

Connector Types 

J1 (TC in) 

J2 (TC out) 

J3 (Selectable Feature) 
J4(l/0 Connector) 

J5 (GPS Connector) 


100 nanoseconds 
Zero 

20 bits of binary microseconds, 
4 bits of 100 nanoseconds 
Binary or BCD 


IRIG B, XR3, 2137, NASA 36 
(modulated or DCLS) 

3:1 to 6:1 

0.5 to 5.0VP-P 

>10Kn (AC coupled) 


IRIG B 
3:1 

4 V P-P, fixed 
niyCMOS level 


Programmable periodic, 

250 kHz to less than 1 Hz 
Programmable, 

1 microsecond through hours 
100 nanosecond resolution, 
zero access latency 
With programmable interrupt 


10 MHz 
1,5, or 10 MHz 

5E-8 shortterm (tracking) 

5E-7 /day long term (flywheeling) 
2E-9 shortterm (tracking) 

5E-8 /day long term (flywheeling) 
GPS, Time Code, 1 PPS, 10 MHz 


SMB socket 

SMB socket 

SMB socket 

High density, 15 pin OS 

Mini-DIN, 8 pin socket 


SBUS^M 

Specification Meets SBus™ Specification B.O 

Size Single width (3 5/16" x 5 3/4") 

Device Type Slave-only 

Data Transfer Half-word, byte, word 

Interrupt Levels IRQ 1-7 (programmable) 

Power +5 VDC @ 350 mA 

+12VDC@10mA 
-12VDC@10mA 

GPS Subsystem (bc637S only) 

Time Accuracy 
Position Accuracy 
Maximum Velocity 
Number of Channels 
Receiver Frequency 
Time to First Fix 


Solution Modes 

Environment 

Temperature: 

Operating 

Storage 

Humidity: 

Operating 

Storage 


Options 
IRIG A Decoding 
ACUTIME GPS Firmware* 

ACUTIME Antenna/Receiver* 

Antenna Cable Extender Modules 
Extended Length GPS Antenna Cable 
Isolation Transformer Time Code Input 
Ovenized Crystal Oscillator 
'D' Connector to BNC Adapter 
*required for GPS upgrade to bc637S 


<1 microsecond 

10 to 20 meters SEP (SA off) 

300 meters/sec (600 knots) 

6 

1.575 GHz, C/A code 
Brief power off: 1.5 minutes 
1,3, and 4 satellites 
Worst case: 5 to 15 minutes 
1,3, and 4 satellites 


Module 

Ant/Rcvr 

O-Cto 70° C 

-40“ C to 70“ C 

-50“ C to 125“ C 

-55“ C to 85“ C 

10% to 80%* 

100% 

5% to 95% 

100% 


*non-condensing 


Specifications subject to change without notice. 
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Features Overview 


PC03V Time Code Translator 

Translates IRI6 A, IRIG B, IRIG G, 2137, XR3, NASA 36 

Translates Codes Forward, Reverse, High Speeds, Low Speeds 

Accepts Carrier Frequencies From 250 Hz to 500 kHz 

Zero Latency Access to Decoded Time 

Two Programmable Time Coincident Strobes/Interrupts 

Programmable Heartbeat Pulse/Interrupt 

External Event Time Capture/Interrupt 

PC05VTime Code Generator 
Generates IRIG A, IRIG B, IRIG G, 2137, XR3, NASA 36 
Generates Codes Forward, Reverse, High Speeds, Low Speeds 
External Time Base Frequency of 10 MHz, 5 MHz or 1 MHz 
Internal Time Base Crystal Oscillator 


VMElius Time Code Processors 



The PC03V is a double height VMEbus 
module designed to translate serial time 
code signals and to provide additional 
capabilities not normally found in a single 
board time code reader. 

Any of the six most commonly used time 
codes are translated in either the forward 
or reverse direction and at tape speeds 
that are slower or faster than real time. 
This makes the PC03V an ideal unit for 
use in tape search applications. 

Time output resolution depends on the 
code type and whether the time code is 
coming in at the real time rate (i.e., from a 
satellite receiver or a central timing facili¬ 
ty) or at a non-real time rate (i.e., from a 


magnetic tape recorder). When process¬ 
ing a time code at the real time rate, a 
synchronized 1 MHz time base reference 
maintains time of day (TOD) down to a 
resolution of 1 microsecond. In the case 
of a non-real time rate, the PC03V main¬ 
tains TOD to carrier cycle resolution (e.g., 
1 mS for IRIG B with a 1 kHz carrier). 

High speed time tagging applications 
require minimal access time (the time 
from the data request until the requestor 
receives the data — termed latency). To 
miminizethis latency, the PC03V continu¬ 
ally maintains current time from 
microseconds to days. In response to 
either a VMEbus READ at the PC03V Base 


Address Location (CAPTR, time capture 
register) or an external time capture 
strobe, the current time is transferred to, 
and held In, four 16 bit output registers for 
subsequent access across the bus. 
Internal handshake protocol logic ensures 
that the transfer does not take place dur¬ 
ing state changes. 

The PC05VTime Code Generator operates 
in a 6LI VMEbus system. It is unique in its 
ability to generate time code in either for¬ 
ward or reverse direction with rates from 
1/8 to 16 times real time. Time is main¬ 
tained using either an internal oscillator or 
an externally supplied time base reference. 
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Speciflcations 


PC03V Time Code Translator 


Time Code Input 
Code Formats 
Carrier Range 
Code Direction 
Modulation Ratio 
Input Amplitude 
Input Impedance 

Time Data 

Bus Request Resolution 


Bus Request Latency 
Time Format 

Timing Functions 

Heartbeat 


Strobes 1 & 2 
Event Capture 


VMEbus Interface 

Specification 

Size 

Address Space 
Data Transfer 
Interrupter 
Power 


IRIG A, B, G;XR3, 2137, NASA 36 
125 Hz to 500 kHz 
Forward and reverse 
3:1 to 6:1 

500 mV to lOVP-P 
>10Kn 


4 ms - XR3 

1ms -IRIG B, 2137 & NASA 36 
100 ps-IRIG A 
10ps -forIRIG G 
Zero 

Binary coded decimal (BCD) 


TTL, active low, programmable 
periodic 

TTL, active high or low, 1 pS to Hours 
TTL, positive or negative edge 
triggered, 50 nS minimum width 


Meets VMEbus Spec, Revision C.l 
6Llx4HP (160 mm); B-size, single width 
A16, AM codes $29 and $2D, 256 bytes 
D16 

D08(0), 1(1-7), ROAK 
+5VDC @1.7A 
+12VDC @ 100 mA 
-12VDC @ 100 mA 


Operating Environment 

Temperature 0°to 50° C 

Humidity 10% to 80%, non-condensing 


Connector Types 
Time Code Inputs 
Event Input 
Signal I/O 
PDC Output 

Options 

Generic UNIX Driver 
Solaris Driver 


BNC 

BNC 

25 pin 'D' socket; P2, rows A & C 
20 pin header 





B 

0 



§m 

m 

iB 



1 


PC05V Time Code Generator 





fVI 

Time Code Output 


99 


Code Formats 

IRIG A, B, G;XR3,2137, NASA 36 

Ip 

ffPI 


(modulated or DCLS) 

99 


Time Code Rates 

1/8X, 1/4X, 1/2X, X, 2X, 4X, 8X 



Code Direction 

Forward or reverse 

Si 


Modulation Ratio 

3:1 to 8:1 


m 

Output Amplitude 

0 Vto 10 V P-P (unloaded) 




0Vto5VP-P(50 load) 

m 

Output Impedance 

50Q 


SI 



s» 


Time Data 

1 sec -XR3, IRIG B,2137 

and NASA 36 


O 

Bus Request Resolution 


CB 

100 ms -IRIG A 

10 ms - IRIG G 


Bus Request Latency 

150 ps 



Time Format 

ASCII 



Internal Time Base 

Stability 

±0.0005%, 20° C to 35° C 
±0.0025%, 0°Cto70°C 



Adjustment Range 

30 ppm 



Accuracy 

±0.0001%, +25° C 



External Time Base 

Frequency 

1 MHz, 5 MHz or 10 MHz 



Signal 

TTL or Sine (1 Vto 10 V P-P) 



VMEbus Interface 

Specification 

Meets VMEbus Spec, Revision C.l 



Size 

6Ux4HP (160 mm); B-size, single width 


Address Space 

A16, AM Codes $29 and $2D, 512 bytes 


Data Transfer 

D16 



Power 

+ 5 VDC @ 700 mA 

+12VDC @ 50 mA 

-12 VDC @ 50 mA 



Operating Environment 



Temperature 

0"to 50“ C 



Humidity 

10% to 80%, non-condensing 





Connector Types 
Time Code Output 
1 PPS Output 
Signal I/O 
PDC Output 


PC03V 


BNC 

BNC 

25 pin 'D' socket; P2, rows A & C 
20 pin header 


Specifications subject to change without notice. 


Datum-TT&M • 34Tozer Road • Beverly, MA 01915-5510 •Tel: -h 1-978-927-8220 • Fax; -h 1-978-927-4099 
USA Toll Free: 1-800-544-0233 • Web: www.datum.com • E-mail: ttmsales@datum.com 


33 





Features Overview 


bc330SBX Time Code Translator bc530SBX Time Code Generator 

Translates IRIG A, IRIG B, 2137, NASA 36 Generates IRIG A, IRIG B, 2137, NASA 36 

1 Microsecond Precision Outputs Both Modulated and DCLS Code 

Outputs 1 PPS Pulse/Interrupt Outputs 1 PPS Reference 

Outputs Programmable Heartbeat Pulse/Interrupt 1 PPS Tracking Mode 

Serial Output Port for Time and Status Works with bc330SBX,for Synchronous TCG 

Serial Control Port 

Serial Output Port for Time and Status 

Small SBX Form Factor Easily Adapted to Non-SBX Buses 


SBXbus Time Code Generator/Transiator 



The bc530SBX Time Code Generator and 
bc330SBX Time Code Translator can be 
used independently, or they can be com¬ 
bined to function as a synchronized time 
code generator. Both units use Datum's 
reduced chip set microprocessor technol¬ 
ogy to provide big capabilies in small 
packages. Although originally developed 
for Multibus II motherboards, the small 
size and general nature of the SBX 8-bit 
I/O interface make this module ideal for 
OEM applications. 

The bc530SBX interfaces to the SBX bus 
using a 16 byte dual port RAM. The host 
computer reads and writes to the dual port 


RAM to set the time and time code format, 
and to read the current time. The serial 
port can be used to operate the bc530SBX 
in situations where an SBX site is not 
available. 

The bc330SBX maintains internal time as 
BCD microseconds through days, driven 
by a crystal oscillator and synchronized to 
the input time code. The input code for¬ 
mat is automatically determined. If the 
input code is lost, the crystal oscillator 
continues to drive the time counters to 
provide uninterrupted time outputs to the 
host computer. 


The bc330SBX provides an Event Time 
Capture Input, which freezes time and/or 
generates an interrupt in response to an 
external strobe. Both a 1 PPS and a pro¬ 
grammable heartbeat pulse are output. 
The 'on time' edge of the 1 PPS may be 
advanced or retarded 0.5 pS steps over a 
range of ±1 millisecond to compensate for 
propagation delay in the event that the 
source of the time code is from a dis¬ 
tance. 

In addition to its timing features, the 
bc330SBX includes two analog input 
channels, which are sampled with 8-bit 
resolution at the heartbeat rate. 
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Mfdols bcSSOSBK/teSSOSBX 


Specificatiois 



bc530SBXTime Code Generator 


bc330SBX Time Code Translator 


Time Code Output 


Time Code Input 

Format 

IRIG A, IRIG B,2137, NASA 36 
(Modulated and DCLS) 

Format 

Carrier Frequency 

IRIG A: 10 kHz 

IRIG B: 1 kHz 

2137: 1 kHz 

NASA 36: 1 kHz 

Carrier Frequency 

Modulation Ratio 

3:1 (fixed) 

Modulation Ratio 

Output Amplitude 

0Vto3VP-P(50Q load) 

Input Amplitude 

0 V to 10 V P-P (unloaded) 


Input Impedance 

Output Impedance 

150 

Clock 

Clock 


Rate Accuracy 

Accuracy 

±5X10^ uncalibrated 


±5X10^ calibrated 

Timing Functions 
1 PPS 

Timing Functions 


Heartbeat Pulse 

1 PPS 

TTL/CMOS, rising edge on time 


RS-232 I/O 

TX/RX(-), TX(+) 
ni/CMOS 9600 baud, 8 bits 

Event Capture 


RS/RX(-) compatible with most 
RS-232 devices 

RS-422 I/O 

External Sync 

1 PPS, rising edge on time 

Bus Interface 

Bus Interface 


Compatibility 

Compatibility 

IEEE Std 959-1988 

Compliance 

Compliance 

D8,1 (8 bit transfers, interlocked) 

Interface 

Interface 

16 byte dual port RAM 

Size 

Size 

3.70"x2.85", single width SBX 

Power 

Power 

-r5 VDC @ 30 mA 



+12VDC@15mA 

Environmental 


-12 VDC @ 10 mA 

Temperature: 

Operating 

Environmental 


Storage 

Temperature: 


Relative Humidity: 

Operating 

0°to 70° C 

Operating 

Storage 

Relative Humidity: 

-50° to 125° C 

Storage 

Operating 

10% to 80% 


Storage 

5% to 95% 

(both non-condensing) 



IRIG AJRIG B,2137, NASA 36 
(Modulated or DCLS) 

IRIG A: 10 kHz ±2% 

IRIGB: lkHz±2% 

2137: lkHz±2% 

NASA 36:1 kHz ±2% 

3:1 

0.5 V to 5.0VP-P 
lOK 


5 ppm 


TTiyCMOS, rising edge on time 
1 PPSto2KPPS, 
rising edge on time 
TTL/CMOS, Positive/negative edge 
triggered 

TX(+), TX(-), 9600 baud 8 data bits, 

1 stop bit, no parity 


IEEE Std 959-1988 
D8,1 (8 bit transfers, interlocked) 
16 byte dual port RAM 
3.70"x2.85", single width SBX 
+5VDC@100 mA 


0° to 70° C 
-50°to 125° C 

10% to 80% 

5% to 95% 

(both non-condensing) 


Specifications subject to change without notice. 
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O Datum 


One thing you can't 
recycle is wasted time 

- Anonymous 


Timing, Test & Measurement 



Intro 


For more than thirty years, Datum-Timing, Test and 
Measurement have been the leader in design and 
manufacture of top quality time code instrumenta¬ 
tion. These products range from network time¬ 
servers to time code generators and displays. 

Datum TT&M invented the stand-alone timeserver 
back in 1993. Our current timeserver, 

TymServe2100, is a full-featured network time serv¬ 
er with enhanced performance and options that 
make it an effective alternative for applications sat¬ 
isfied by a basic GPS-based network timeserver. 

Headlining our time code generator and translator 
products is the TymMachine 7000. This full-fea¬ 
tured time code generator and translator is ideal 
for use in testing environments where expandable, 
multifunctional equipment is essential. 

The model 9150 Airborne Time Code Generator and 
its companion Airborne Time Display provide time 
information for telemetry and for the flight crew in 
flight test environments. Our time display units 
come in several sizes and mounting configurations 
depending on the intended application. Time infor¬ 
mation is input to these displays by means of a seri¬ 
al time code, such as IRIG B. 

All of our time code products are available with 
several optional configurations. Please inquire as 
to how we can best serve your timing needs. 


























features Overview 


TimeView 

• Reads Multiple Codes 
•TimeZone Offset 

• Small Size 

• Low Cost 

• DeskTop Mount 

• Optional Rack Mount 

Model 9520-2000 

• Reads Multiple Codes 
•TimeZone Offset 

• Larger Digits 

• Desk Top or Rack Mount 

• Optional Wall/Ceiling Mount 


Model 9520-647 

• Airborne Display 

• Reads IRIG B 

• Red, Yellow or Green LED Digits 

• Mounts in Standard Aircraft Instrument Panel 


Time Dispiays 



Datum offers three time displays that read 
serial time code and display the decoded 
time. Individual data sheets are available 
with detailed specifications for each unit. 
This document provides an overview of 
the display family. 

The TimeView display is designed for 
desk top or console use, where the dis¬ 
tance from the observer to the display is 
not great (usually less than six feet or two 
meters). This unit can scan the input code 
to automatically determine the format. It is 
equipped with an ambient light sensor 
that adjusts the intensity of the LED digits 
to compensate for variations in ambient 


light. An RS-232 remote control port is 
provided that allows all parameters to be 
set up from a computer. 

The Mode! 9520-2000 display indicates 
time via 1.5-inch LED digits. It is designed 
to sit on a flat surface or to be mounted in 
a standard electronic equipment rack. DIP 
switches on the rear panel allow the input 
code to be selected. Other DIP switches 
are provided to set a time zone offset to 
the nearest 1/2 hour. An optional mounting 
assembly is available to mount this dis¬ 
play on a wall or ceiling. The LED digits 
can be read (with normal vision) at a dis¬ 
tance of up to 50 feet. 


The Model 9520-647 is a small and 
rugged airborne display that can be 
mounted in a standard aircraft instrument 
panel. This unit decodes IRIG B serial time 
code and displays hours, minutes and sec¬ 
onds via red, yellow or green LED digits. 
Conventional aircraft DC power is used. 
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f ime Displays 



Specifications 



TimeView Model 9520-240 Model 9520-2000 


Code Input 

Input Level 
Controls 
Display 
Temperature 

Humidity 

Power Input 


Dimensions 


IRIG A, B, E (100 Hz); NASA 36, XR3, 2137 
(either modulated or DC level shift) 

0.5 V to 5.0 V P-P (for modulated) 

Front panel pushbuttons or RS-232 
Days - seconds via 0.6" red LED's 
Operating: 0° C to 50° C 

Storage: 0° C to 70° C 

Oto 95% relative humidity 
(non-condensing) 

9-12 VDC @ 500 mA (max) via a 
furnished AC adapter 

(An AC power adapter is provided for either 
115 VAC or 220 VAC, as specified at the time 
of the order) 

1.6"Hx7.4"Wx1.8"D 



Code Input 

IRIG A, B, E; NASA 36, XR3,2137, 
ANG-1K, ANG-250 

Input Level 

0.5Vto10VP-P 

Controls 

Rear panel DIP switches for code 
and time zone select 

Display 

Days - seconds via 1.5" red LED's 

Temperature 

0° C to +65° C 

Humidity 

Oto 95% relative humidity 
(non-condensing) 

Power Input 

115/230 VAC ±10%, 

48-62 Hz, single phase, 
less than 60 watts 

Dimensions 

3.5"Hx17"Wx6.2"D 
(19"W with mounting flanges) 


Options 

Option P/N 

Rack Adapter for TimeView 9520-240 
Wall/Ceiling Mount for 9520-2000 

711399 

707171-1 


Model 9520-647 


Code Input 
Input Level 
Controls 
Display 

Temperature 

Humidity 


Dimensions 
Power Input 


IRIG B, modulated 

0.5 V to 5.0 V P-P 

Front panel LED intensity control 

Hours - seconds via 0.4" LED's, 

red, yellow or green 

0° C to 60° C 

Oto 95% relative humidity 
(non-condensing) 

50,000 feet altitude 
1.5"Hx5.0"Wx5.37"D 
(5.74"W with mounting flanges) 
28 VDC ±4 VDC, 4 watts 


Specifications subject to change without notice. 
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Features Overview 


9150-3059 

Modulated IRIG Btime code output 
Sync & Varifyto External IRIG B 
Operates on 12 or 28 Vdc 
Microprocessor controlled timekeeping 
Internal backup battery 


9150-3053 

(in addition to the 9150-3059 features) 

DC level shift code or IPPS output 
Parallel BCD Time of Year 
Extended operation backup battery 
External start/sync-verify 





The Model 9150-3053 and 9150-3059 
Airborne Time Code Generators produce a 
modulated IRIG B time code signal for 
applications requiring accurate time data. 
Completely self-contained, this unit 
employs CMOS components to minimize 
space and power consumption. 
Timekeeping functions are performed 
under microprocessor control. The solid 
state LED time display Indicates time of 
year in days, hours, minutes and seconds. 
Adjacent controls are provided to manual¬ 
ly set the time of the generator. Generator 
time can also be initialized by means of an 
IRIG B time code input. The VERIFY indi¬ 
cator shows that the time code input has 
been successfully used to preset the gen¬ 
erator time. The time code input can then 
be disconnected. 


Designed for operation on either 12 or 28 
VDC power, the unit contains a rechar- 
gable NiCd battery supply for 2 to 4 hours 
of standby operation. An internal trickle 
charger maintains battery charge without 
affecting battery life. A completely dis¬ 
charged battery pack can be recharged in 
approximately 24 hours. Normal battery 
life expectancy is five years. The IRIG B 
time code output signal will be produced 
regardless of which power source (exter¬ 
nal DC or internal battery) Is selected. 

A precision temperature-compensated 
crystal oscillator (TCXO) serves as the 
internal time base. Internal adjustments 
are provided for oscillator frequency cali¬ 
bration and time code carrier phase 
adjustment. The voltage level of the out¬ 


puttime code signal is fixed at approxi¬ 
mately 3 V P-P. 

Dperating controls (START, STOP, POWER) 
are located on the front panel, as are the 
power and code output connectors. 

Two optional configurations are available 
that will address nearly all airborne or 
miniature time code generator require¬ 
ments. The two configurations are defined 
on the opposite page. 








Models 9150-3053 & 9150-3059 


Speeificadons 


ELECTRICAL SPECIFICATIONS 


Time Base 

Oscillator Type 
Oscillator Output 
Oscillator Stability 
Oscillator Settability 
Oscillator Aging 


Quartz crystal controlled CMOS 
1 MHz square wave 
IE-6 over-20° C to +70° C 
IE-7 

lE-6/year 


Signal Output 
Serial Code 
Carrier Frequency 
Carrier Amplitude 
Modulation Ratio 
Source Impedance 
Connector 


IRIG B122 (modulated) 

1 kHz sine wave 

3VP-P 

Nominally 3:1 

600 ohms 

BNC 




ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 


Dimensions 

Height 

Width 

Depth 

Weight 

Mounting 


9150-3053 

9150-3059 

2.75" 

2.75" 

3" 

3" 

7.0" 

5.75" 

Less than 1.5 

pounds 

External flanges (one on each end) 


Temperature 

Operating 0°Cto+60°C 

Storage "60° C to 85° C 


Humidity 

Operating 

Storage 


Oto 95% relative (noncondensing) 
0 to 100% relative 


Altitude 


Sea level to 100,000 feet 


Shocks Vibration 


RFI/EMl 

Input Power 

Voltage 

Current 

9150-3059 

9150-3053 

Internal Charger 

Battery Life 
9150-3059 
9150-3053 


Designed to meet MIL-E-5400 
Curve II (9150-3053) 

Curve III (9150-3059) 

Designed to meet MIL-STD-826 
Class C 

+12VDC±10%or24-32VDC 
(user selectable by connector pin) 

Approx 15 mA operating plus 20 mA 
during display activation 
Approx 25 mA operating plus 20 mA 
during display activation 
Approx 5 mA operating current 
(included in total current above) 

2-4 hours on a full charge 
8-12 hours on a full charge 



Specifications subject to change without notice. 
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Features Overview 


Dual-Function Time Code Generator and Time Code Translator 
Most Options Easily Added or Removed in the Field 
Continuous Uninterruptible Time Code Generator 
Synchronized Time Code Generator with Oscillator Disciplining 

Generates IRIG A132, B122, G142, NASA 36, 2137, XR3 or ANG &Q53 (250 Hz) [BCD TIME ONLY] 
Generates IRIG B120 (with Control Functions & Straight Binary Seconds) 

Selectable Filters Improve Translator Performance ^ 

RS-232 Input/Output Control/Data Port 

RS-232 Burst Time Word Output 

Setup/Control Utility Program for Windows 95/98/NT/2000 

Operating Parameters Saved Through Power Loss 

Battery Backed Clock Keeps Time for 30 Days Without Power 

Independent Generator and Translator Pulse Rates 

Dedicated 0.6-inch LED Time Display 

Automatic Self-Test Diagnostics 

TymMachine 7000 



The TymMachine 7000 is both a time code 
generator and a time code translator that 
can easily be switched to function as a 
synchronized time code generator. An 
integral serial RS-232 port allows control 
of many of the variables via the utility 
program. Optional capabilities, such as 
Video Time Insertion, Parallel Time 
Output, and Tape Search & Control are 
provided by means of plug-in modules 
that are easily Installed in option slots in 
the rear of the chassis. 

The Time Code Generator outputs IRIG 
B120 (with Control Functions and Straight 


Binary Seconds) via a BNC connector, 
and also outputs a selected code (either 
IRIG A132, B122, G142, NASA 36, 2137, 
XR3 or ANG &Q53 (250 Hz) [BCD TIME 
ONLY] via another BNC connector. The 
generator can be set to operate inde¬ 
pendently, even while the translator is 
processing a time code input. The Time 
Code Translator reads any of 14 different 
time codes at various speeds (tape 
speed-up and slow-down) and both for¬ 
ward and reverse directions. The time 
code input is conditioned by both a low- 
pass filter and a phase-locked tracking 
filter to provide the ultimate in perform¬ 


ance when translating time codes that 
are contaminated by noise and distortion. 

Most operating parameters are stored in 
non-volatile memory, making initialization 
after a power loss unnecessary. A 
rechargeable battery prevents time loss 
after an external power failure. The unit 
runs automatic self-test diagnostics each 
time power is turned on. Any abnormal 
test result is displayed on the front panel 
to aid in determining the proper correc¬ 
tive action. 




TymMachine 7000 Programmable Time System 



SpecOicatioHS 


Common Functions 

The TymMachine 7000 is built with a generous compliment of built- 
in functions, and a four slot option bay to allow optional functions 
to be added in the field merely by inserting the desired option mod¬ 
ule. The TymMachine 7000 Configuration Guide includes a compre¬ 
hensive list of all options available. 

Operator Controls 

A two-row, 40-character LCD display provides a menu-oriented 
selection of all controllable functions. Control selections are 
entered via the keypad, located below the display. 


Primary Power 

Voltage 

85-264 VAC 

Frequency 

47-440 Hz 

Consumption 

<30 watts 

Environment 

Temperature 

0“to 50“ C 

Humidity 

0 to 95% RH, without condensation 

Dimensions 

Chassis 

1.75"Hx19"Wx17"D 


Time Display 

Time is displayed via a digital LED display on the front panel. Either 
Generator time or Translator time is displayed, depending on selec¬ 
tions made via the menu/keypad. 

Format Days/ID : Hours : Minutes : Seconds 

Digit Height 0.6 inch 

Diagnostic Tests 

The TymMachine 7000 performs an automatic self-diagnostic test 
each time power is applied. The last test passed is displayed for 
easy troubleshooting in the event of a failure. 

RS-232 Input/Output (Port A) 

Most functional parameters can be set and the status checked by 
a computer via this serial port. ASCII character strings are used to 
form the commands to the unit. Time to the nearest 0.1 millisecond 
can also be output upon request. 

RS-232 Time Word Output (Port B) 

This serial port outputs time (days - milliseconds) at a periodic rate 
as determined by DIP switch settings. Alternatively, the time word 
output can be triggered by receipt of any 8-bit character, as set by 
a DIP switch. 


Options 

Parallel BCD Time Output Module 

Outputs time as days, hours, minutes, seconds and fractions of 
seconds to the nearest 10 microsecond at real time tape speed 
and any speedup ratio from 2:1 to 16:1 (up to 8:1 for IRIG G). 

Multi-Code Time Code Encoder Module 

Generates one of seven time codes as determined by operator 
selection via the LCD panel. This module also regenerates trans¬ 
lator codes. The regenerate mode tracks IRIG A, B, G, NASA 36, 
2137, XR3 or AN/GSQ-53 time code. 

Video Time Insertion Module 

NTSC, RS-170 and PAL video can be processed with a time tag to 
the nearest millisecond. 

50Q Distribution Module 

Three groups of '1 in X 3 out' are provided on this module. The 
inputs can be bussed to provide any grouping desired. Multiple 
modules can be supported in the same chassis. 


Interface Connectors 

The interface connectors for the basic TymMachine 7000 are pro¬ 
vided on the rear panel, as shown below. The connectors for each 
plug-in module are located on the module. 


Chassis Slides 

Chassis slides mount on standard RETMA rails (both front and 
rear rails are required). 



J1 -Power Input 

J2 - RS-232 Input/Output 

J3 - Pulse Rates, Translator Status 

J4 - Multicode Time Code Output (DCLS) 

J5 - External Time Base Input/10 MHz Out 


J6 -1 PPS / External Start Input 

J7 - AGC Time Code Output 

J8 - Time Code Input 

J9 - RS-232 Burst Time Output 

J10 - IRIG B120Time Code Output (AC) 

J11 - IRIG BOOO Time Code Output (DCLS) 


J12 - Multicode Time Code Output (AC) 
Ml - Bottom Left Option Module 
M2 - Bottom Right Option Module 
M3 - Top Left Option Module 
M4 - Top Right Option Module 


43 


TIME CODE PRODUCTS 

fieneral. Airborne and network 













f ymMachine 7000 Programmable Time System 


SpeciflcaUens 


Time Code Generator Functions 


The TymMachine 7000 Time Code Generator develops a standard IRIG 
B serial time code with BCD seconds through days, 27 control function 
bits and 17 bits of straight binary seconds (IRIG B120). A selected time 
code is also output that produces IRIG A132, B122, G142, NASA 36, 
2137, XR3 or AN/GSQ-53 as determined by operator input. Both time 
code outputs are output as amplitude modulated sine wave carriers, 
and the DC level shift (DCLS) code form. 


Other time code outputs can be generated by adding one or more plug¬ 
in option modules. 

Generator Time Base Oscillator 

Crystal Oscillator (standard) 

Aging Rate: IXIO Vday (0 to 50 C) 

Oven Controlled Quartz Oscillator (Option) 

Aging Rate: 5X10 ’Vday (0 to 50 C) 


X72 Precision Rubidium Oscillator (Option) 
Aging Rate: 5X10 ’ymonth (0 to 50 C) 


External Oscillator Input 

An external frequency source can be used as a time base instead of 
the internal oscillator. If the external signal is interrupted, clocking 
automatically switches to the internal oscillator. 

Either a sine wave or a square wave input is automatically accepted of 
1 MHz to 10 MHz. The frequency must be an integral number of MHz, 
such as 2 MHz, 3 MHz or 4 MHz and so on. Input impedance is 50 
ohms. Signal amplitude can be between 1.0 - 5.0 V P-P. 


Time Code Output 

Format: IRIG B120 (fixed), 

IRIG A132, B122, G142, NASA 36, 2137, XR3, 
AN/GSQ-53 (selected) 

Amplitude: 0 to 5 V P-P into a 50 load, adjustable 

Modulation: 2:1 to 6:1, adjustable (3:1 normal) 

Battery Backed Clock 

Timekeeping operation is maintained for up to 30 days after loss of pri¬ 
mary power (with a full battery charge). When primary power is 
restored, the generator starts running with the correct time. 


Pulse Rate Outputs 
Rates: 

Duty Cycle: 

On-Time: 

Output Level: 


1 PPS, lOPPS, 100PPS, 1 KPPS 
50% 

Rising edge is on-time 
Logic "0" = 0.4 VDC 
Logical"-2.4 VDC 


External Start 

The generator can be started from a preset time by a DC pulse from an 
external source. The trigger can be either a positive-going or a nega¬ 
tive-going edge. 
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NASA DC-8-72 Airborne Science Labaoratory 


Sync/Verify Time Preset 

This function allows the translator section to preset and start the 
generator, based on the time code currently being read. Once 
started, the generator continues running independently from its 
internal (or external) time base. 

Advance/Retard 

The phase of the internal clock can be manually advanced or 
retarded in increments ranging from 1 microsecond to 100 millisec¬ 
onds per second. This provides a convenient and accurate means 
of aligning the generator outputs to an external time standard. 

Generator Speedup 

The generator can be set via the front panel to run at any 
speedup ratio from 2:1 to 32:1. 

Synchronized Time Code Generator 
This mode of operation uses the translator to read an input time 
code, which is used as a reference to steer and synchronize the 
generator. It can be within ±250 nanoseconds of the reference 
time code, depending on the quality and type of code. In this 
mode the TimeMachine 7000 tracks IRIG A, B, G, NASA 36,2137, 
XR3 or AN/GSQ-53 time code. 



Option 

Single Time Code Encoder Module 
Continuously generates a single time code, both modulated and 
DCLS forms. Code formats are IRIG A, B, E, E', G, H, H', NASA 28, 
NASA 36, XR3, 2137 and AN/GSQ-53. Note: The output code is 
only generated at a real time rate. 







TymMachine 7000 Programmable Time System 

SpecMcations 



Time Code Translator Functions 


Options and Modules Available 


The Translator reads time code signals in either forward or reverse 
direction. The 'infinite bypass' time code validation function pro¬ 
vides digital noise rejection, allowing the time outputs to remain 
unaffected by noise, distortion, momentary signal loss and other 
anomolies in the incoming time code signal. 


High frequency noise is rejected at the input by a selectable low- 
pass filter. The corner frequency of the filter is automatically 
selected as a function of the selected time code and the tape 
replay speed ratio. 

A phase-locked tracking filter generates a digital clock that is 
phase locked to the time code carrier frequency. This provides reli 
able time base reconstruction in the presence of signal distortion, 
baseline variations, and momentary signal losses. The center fre¬ 
quency of this filter is also automatically selected as a function of 
the code and of the tape replay speed ratio. 


Input Code 

Code Format: 

Carrier Frequency: 
Amplitude: 

Input Impedance: 
Modulation Ratio: 
Direction: 


IRIG A, B, E, E',G,H, H', NASA 28, 
NASA 36, XR3, 2137, GSQ-53 
30 Hz to 2 MHz 

100 mV^to 10 V P-P without adjustment 
Greater than 40K 
2:1 to 6:1 without adjustment 
Forward or reverse (automatic) 


Fail Safe 

The TimeMachine 7000 inherently protects against periodic loss of 
the Input time code signal. 


Pulse Rate Outputs 

Frequencies: 

Duty Cycle: 

On-Time: 

Output Levels: 


Input carrier rate 

Carrier rate divided by 10,100, & 1000 
50% 

Rising edge on-time 
Logic "0" = 0.4 VDC 
Logic "1" = 2.4 VDC 


DC Code Input Module 

Accepts an input time code signal that is the envelope of 
the modulated code (DCLS), with positive true or ground 
true level characteristics. 


Tape Search & Control Module 

A control interface to an instrumentation tape drive, allow¬ 
ing a selected segment of a recorded tape to be replayed 
based on a time code recorded on the tape. Virtually all 
instrumentation tape drives are accommodated, provided 
that they are equipped with a parallel unitary remote con¬ 
trol interface. Contact Datum for additional information 
about compatibility with a specific tape drive. 


Options 

Option P/N 

• Tape Search w/Aux + Speed 

TM_OPT_02A 

• Multispeed Parallel BCD (D-hmS) 

TM_OPT_04B 

• RS-232 Time Word Output 

TM_OPT_07A 

• Single Code Encoder - IRIG A 

TM_0PT_14A 

• Single Code Encoder - IRIG B 

TM_0PT_14B 

• Single Code Encoder - IRIG E (100 Hz) 

TM_0PTJ4C 

• Single Code Encoder - IRIG E' (1 kHz) 

TM_0PTJ4D 

• Single Code Encoder - IRIG G 

TM_0PTJ4E 

• Single Code Encoder - IRIG H (100 Hz) 

TM_0PT_14F 

• Single Code Encoder - IRIG H' (1 kHz) 

TM_0PTJ4G 

• Single Code Encoder - NASA 28 

TM_0PTJ4H 

• Single Code Encoder - NASA 36 

TM_0PT_14i 

• Single Code Encoder - XR3 

TM_0PT_14J 

• Single Code Encoder - 2137 

TM_0PTJ4L 

• Multi-Code Encoder (A/B/G/N36/2137) 

TM_0PT_15 

• Read DC Code 

TM_0PTJ7 

• 5-Rate Slow Code 

TM_0PTJ8 

• Oven Oscillator (lE-9/day) 

TM_OPT_20B 

• Video Time Inserter (composite, CE) 

TM_0PT_27A 

• Video Time Inserter (S-Video, non-CE) 

TM 0PT_27B 

• 600 Q Distribution (w/mini-SMB mates) 

TM_0PT_32A 

• 50 Q Distribution (w/mini-SMB mates) 

TM_0PT_39A 

• 50 Q Distribution (1X3) (BNC) 

TM_0PT_45A 

• Transformer Distribution (1X3) 

TM_0PT_45B 

• RS-422 Distribution (1X3) 

TM_0PT_45C 

• Slides for 1.75" Chassis 

TM_0PT_48A 


Specifications subject to change without notice. 
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TymMachine 7000 Programmable Time System 


ConfigoraUeo Guide 

Introduction 

Each option for the Model TM7000 is identified by an option number, which is listed on the fol¬ 
lowing pages. The options are provided by means of a plug-in module that is installed into any 
available slot in the rear expansion bay. An option can occupy one or two adjacent slots. 

Each description given below indicates the size of the option in terms of slots. For example, 
the Tape Search Module (Option 02A) is a wide plug-in that occupies two option slots (side-by- 
side). Another example is the BOW Distribution Module (Option 39A), which is a single width 
module that has large components that require that the module be installed in a bottom slot 
and that the slot directly above be empty. Every option is annotated with the number of slots 
required for installation. 


02A Tape Search 

Double width module that provides direct 
motion control to an instrumentation tape 
drive to replay a selected segment of the 
tape based on time code recorded on the 
tape. Includes auxiliary outputs (START 
pulse, STOP pulse, INTERVAL level/relay, 
EARLY CLOSURE relay) and tape speed 
selection relays. 

Slots: 2 (Horizontal) 

04B Multispeed BCD (D-hmS) 

Single width module that outputs days 
through 0.00001 second resolution while 
translating anytime code. This module 
will also provide the same resolution 
while replaying a time code from a tape 
at fast replay speeds. This module oper 
ates at real time speeds and faster. 

Slots: 1 

07A RS-232 Time Output 

The basic TM7000 provides one Time 
Output port, however, multiple ports can 
be installed via this option module. Single 
width module provides time output only. 

A time request is triggered by assertion of 
the RTS signal by the external device or 
upon receipt of a single character (set by 
DIP switch) 

_ Slots: 1 


14 Single Code Serial Encoder 

Single width module that generates 
one serial time code. Both the modu 
lated (AC) and unmodulated (DC) 
forms of the code are output. Codes 
that are available are: 

Option 14A= IRIG A 
Option 14B= IRIG B 
Option 14C= IRIG E (100 Hz) 

Option 140= IRIG E' (1 kHz) 

Option 14E= IRIG G 
Option 14F= IRIG H (100 Hz) 

Option 14G= IRIG H'(1 kHz) 

Option 14H= NASA 28 
Option 141= NASA 36 
Option 14J= XR3 
Option 14L=2137 
Slots: 1 

15 Multicode Serial Encoder 

The basic TM7000 provides one Time 
Output port, however, multiple ports 
can be installed via this option module. 
Single width module that generates 
either IRIG A, B, G, XR3, 2137 or NASA 36 
by operator selection. In the TM7000 this 
module can regenerate any of its codes 
from the time code input to the Translator. 
Slots: 1 
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TymMachins 7000 Programmable Time System 


GonflguratloB Guide 

17 Read DC Time Code 39A 

Single width module that provides the 
capability to translate an unmodulated 
time code (DC level shift). 

Slots: 1 

18 Five-Rate Slow Code 

Single width module that outputs a pulse 
width/amplitude modulated DC level shift 
time code at one of five operator-selected 
pulse/frame rates. Used for annotating 
strip charts. 45 

Slots; 1 

20B Oven-Controlled Crystal Oscillator (OCXO) 

An oven-controlled quartz oscillator for 
the time code generator time base. The 
• aging rate of the oscillator is 1E-9/day. 

Slots; 0 

27 Video Time Inserter 

Single width module that processes either 
a com posite video (NTSC or RS-170) sig 
nal to add time as 365:23:59:59:999 in the 
video field. Time is stored upon detection 
of the vertical frame pulse. 

Slots: 1 

32A 600Q Distribution Module 

Single width module that provides three 
groups of "1-in X 3-out'' distribution buffer 
amplifiers. Signal inputs and outputs are 
via miniature SMB coax connectors. 

Jumper pads are provided to connect a 
common input to two or three groups 
simultaneously. Mating SMB connectors 
are furnished. 

Slots: 1 48 


Specifications subject to change without notice. 



50Q Distribution Module 

Double height module that provides three 
groups of "l-in X 3-out" distribution buffer 
amplifiers. Signal inputs and outputs are 
via miniature SMB coax connectors. 
Jumper pads are provided to connect a 
common input to two or three groups 
simultaneously. Mating SMB connectors 
are furnished. 

Slots: 2 (Vertical) 



50Q Distribution 

Provides one group of 1-in X 3-out distri 
bution amplifier buffers on BNC connec 
tors. The module provides a wide range 
of selectable pulse rates not available on 
the basic TM7000 unit. Jumpers on the 
module are used to select the desired 
pulse rate. Three configurations are 
available. Option 45A is a single-ended 
DC coupled amplifier with DC to 10 MHz 
bandwidth. Signal input and outputs are 
on BNC connectors. Option 45B accepts 
a TTL logic level input and outputs RS-422 
levels. Signal input is on a BNC connector 
and outputs are on triax connectors. 
Option 45C is a transformer coupled 
buffer with 300 Hz to 300 kHz bandwidth. 
Signal input is on a BNC connector and 
outputs are on triax connectors. 


Option 45A=DC to 10 MHz Buffers 
Option 45B=TTLyRS-422 Buffers 
Option 45C=300 Hz to 300 kHz 
Transformer Buffers 

Slots: 1 


Chassis Slides 

Chassis slides are available for the two 
chassis sizes. 

Option 48A for 1.75 inch TM7000 chassis 
Option 48B for 3.5 inch 9710AT chassis 
Slots: 0 
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Features Overview 


Stand-alone NTP Time Server 
Network Management Protocol 
Advanced Remote Protection 
Security Protection 

Telnet and RS-232 Remote Programming 
Independent Time Acquisition From: 
•GPS Satellite 

• IRIG Time Code 

• Dial-up Time Service 
•CDMA 


1U Height, Rack Mount Unit 
Convenient Front Panel Display 
Versatile Input/Output: 

• Ethernet lOBaseT 

• IRIG B Time Code Input/Output 

• 1 PPS TTL/CMOS Output 

• 10 MHz Output 


TymServe™ 2100 Network Time Server 




Datum's TymServe''’''^ 2100 Network Time 
Server acquires time from the GPS satel¬ 
lite constellation, IRIG Time Code or Dial¬ 
up Time Services (NIST, USNO) and dis¬ 
tributes time using the TCP/IP Network 
Time Protocol, NTP. TymServe simplifies 
the task of implementing an enterprise 
network synchronization system, offers 
better timing accuracy, conserves WAN 
bandwidth, decreases security risk and 
provides lower cost of ownership. 

Network managers and system integra¬ 
tors appreciate the fact that the TymServe 
is a complete time server in a convenient, 
self-contained rack mountable configura¬ 
tion. Configuration is simply a matter of 
entering the unit's IP address via either 
the front panel keypad or the RS-232 


remote programming port. Network con¬ 
nections are supported with lOBaseT 
connectors. In addition, the unit has IRIG 
time code and 1 PPS reference inputs and 
outputs as well as one 10 MHz output. 
Network management tools include 
Simple Network Management Protocol 
(SNMP) with a custom MIB II extension, 
remote Telnet access. Dynamic Host 
Configuration Protocol (DHCP), Bootstrap 
Protocol (BOOTP) and MD5 access 
authentication. 

The GPS configuration offers a revolution¬ 
ary concept in network synchronization. 
GPS satellites continually pass overhead 
providing an easily accessible source of 
UTC time for each remote campus 
equipped with the TymServe. Therefore, it 


is no longer necessary to synchronize 
these campuses over WAN links, consum¬ 
ing expensive bandwidth, degrading time 
accuracy, and introducing an extra securi¬ 
ty risk. Initial TymServe cost savings come 
from its simple configuration and installa¬ 
tion relative to configuring a conventional 
workstation as a time server. Savings con¬ 
tinue with reduced WAN traffic, elimina¬ 
tion of workstation synchronization man¬ 
agement, software upgrade costs, and 
avoiding corporate MIS cost allocations. 

The TymServe 2100 Network Time Server 
simplifies network time synchronization 
Implementation, offers higher perform¬ 
ance and costs less. 






TS2100 Network Time Server 


SpecMcatioHS 


ELECTRICAL SPECIFICATIONS 


Outputs 

Time Code BNC 

DB9 

1PPS BNC 

Frequency BNC 


IRIG B, Modulated 3:1,3V p-p, 75Q 
IRIG B, Differential TTL, DCLS, 50Q 
TTL, Rising edge on-time, 50Q 
10 MHz, 50Q (clock reference only) 
Square wave with VCXO 
Sine wave with OCXO and Rubidium 


Inputs 
Time Code 


1 PPS 
GPS 


BNC IRIG A, IRIG B, NASA 36 
(Modulated 2:1 to 6:1) 

500 mV to 10 V p-p, >10KQ 
DB9 IRIG A, IRIG B, NASA 36 

Differential TTL, DCLS, IKQ 
HD-15 TTL, Active rising or falling 
SMA Antenna / Preamp 


Input/Output Connections 

Network lOBaseT Ethernet 

Serial Port A RS-232 / DB9 DTE, Sysplex Timer, Ext. Modem 
Serial Port B RS-232 / DB9 DCE, Configuration and status 


Front Panel 
Front Panel Keypad 
Front Panel Display 
Front Panel Indicators 


Oto 9, Menu 

LCD, 2x40 character 

LED, locked', 'Tracking', 'Power' 


Timing Accuracy 

Network 1-10 milliseconds, typical 

GPS < 2 microsecond, relative to UTC 

IRIG B and NASA 36 Time Code 

<5 microseconds, relative to code input 
Dial Up Service <10 milliseconds, on sync 


Oscillator Aging 

VCXO (standard) 1 E-8/day aging 

OCXO (optional) 1 E-9/day aging 

Rubidium (optional) 5E-11/month aging 

Note 

IRIG B time code input support IEEE-1344 Leap Second, Year and 
Time Figure of Merit enhancements. 



ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 


Power Requirements 

Dimensions 

Height 

Width 

Depth 

Weight 

Operating Temperature 
Relative Humidity 


95 to 265 VAC, 47 to 63 Hz 

Inches Cm 

1.75 4.45 

17 43.18 

12 30.48 

<10 lbs <4.5 kg 

0° to 50° C 

0 to 95% (non-condensing) 


Supported Network Features 

TCP/IP 

NTPv2 (RFC 1119) & NTPv3 (RFC 1305) & NTPv4 (RFC 2030) 
SNTP (RFC 1361) 

Time Protocol (RFC 868) 

SNMPvl w/ Custom MIB II Extension 
MD5 Authentication (NTP) 

BOOTP, DHCP&TFTP 
Telnet 

NIST ACTS and USNO 


GPS (optional) 

GPS Receiver 
Antenna Size 

Antenna Operating Temp. 

Acquisition 

Cable Type 


Eight channel, C/A code 
3.04"d X 2.94"h 
7.72cm X 7.47cm 
-40° C to +85 °C 
<5 minutes 
50 ft; 15.25m/RG58 


Options 

Option P/N 

• OXCO - Ovenized Crystal Oscillator (3E-9/day) 

TSOptlOA 

• LPRO - Rubidium Oscillator (5E-ll/mo) 

GPS0ptl5A 

• AC50 - 50' Bullet Antenna Cable (RG58) 

TSOpt 20F 

• 100-ft Belden 9913 Antenna Cable (N/N) 

TSOpt 20A 

• AC200 - 200' Belden 9913 Antenna Cable 

TSOpt 20B 

• AC300 - 300' Belden 9913 Antenna Cable 

TSOpt 20C 

• AC400 - 400' Belden 9913 Antenna Cable 

TSOpt 200 

• AC500 - 500' Belden 9913 Antenna Cable 

TSOpt 20E 

• LTNGl - Lightning Arrestor + 25 ft. Cable 

TS Opt 23A 

• LTNG2 - Lightning Arrestor + 50 ft. Cable 

TSOpt 23B 

• BIAS! - Bias-T Filter (DC Block - factory installed) 

TSOpt 24 

• Rack Mount Slides 

TSOpt 25 

• BUANT - Bullet II Antenna (w/adapters) 

TSOpt 26E 

• HGANT^* High-Gain Antenna 

TSOpt 26B 

• XFMEXT - External Transformer Input Option 

TSOpt 27 


NTP daemon Client Software 

http://www.eecis.udel.edu/~ntp/ 

ftp://ftp.udel.edu/pub/ntp 



Specifications subject to change without notice. 
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TIME CODE PRODUCTS 

Boneral. Aimorne and Network 












Features Overview 


Stand-Alone Time Server 

Network Time Protocol (NTP) Support 

Ethernet lOBaseT Interface 

Independent Time Acquisition from GPS Satellite 

Telnet and RS-232 Remote Interface 

Serial Sysplex Timer Output 

Network Management Tools Include: 

• Simple Network Management Protocol (SNMP) with Custom MIB II Extension 

• Hyper Text Transfer Protocol (HTTP) to Custom HTML Status Page 

• Supports Dynamic Host Configuration Protocol (DHCP) 

• Bootstrap Protocol (BDDTP) 

• MD5 Access Authentication for Security 
Furnished With GPS Antenna and 50-foot Cable 
Rack Mount, ID Height 

TymServe™ 2100L Network Time Server 



The TymServe 2100L Network Time Server 
addresses the need for an inexpensive, 
local source of international standard 
time within the firewall of Enterprise 
Network installations. The TymServe 
2100L acquires time from the Global 
Positioning System, GPS, orbital clock 
constellation, and distributes this time to 
network workstations using the TCP/IP 
Network Time Protocol, NTP. Time 
Synchronization over the network is typi¬ 
cally 1 to 5 milliseconds. 

The TymServe 2100L is a complete Stratum 
one time server in a convenient, self-con¬ 
tained, ID height, rack mountable configu 


ration. Connections consist of a GPS anten¬ 
na (supplied) port, ethernet lOBaseT net¬ 
work port and RS-232 port for configuration. 

Remote resource management is an 
important requirement within Enterprise 
Networks which is addressed by multiple 
protocols, in addition to NTP, supported by 
the TymServe 2100L. These network man¬ 
agement tools Include Simple Network 
Management Protocol (SNMP), HTML 
Status Page via HTTP, TELNET for remote 
access. Dynamic Host Configuration 
Protocol (DHCP), and Bootstrap Protocol 
(BDDTP). 


Security of time synchronization opera¬ 
tions is enhanced with MD5 authentica¬ 
tion. The TymServe 2100L can be put in an 
Authenticate Dniy Mode or Standard 
Mode. In the Authenticate DnIy Mode, 
only time request packets for authenticat¬ 
ed clients are serviced. Clients can verify 
authenticity of time service packets 
returned by the TymServe 2100L with its 
supplied MD5 authentication. 

The TymServe 2100L is a valuable 
Electronic Commerce tool. Within the 
security firewall of an enterprise LAN, time 
stamps, accurate to UTC time within 1 to 5 
milliseconds can be acquired and applied 
to transactions and electronic documents. 




TS21001 Network Time Server 


Specifications 

ELECTRICAL SPECIFICATIONS 



ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 


Input/Output Connections 


Power Requirements 

85-264 VAC, 48-440 Hz, 20 W 

Network 

lOBaseT 

Ethernet 




Serial Port A 

RS-232/DB9 

DTE, Sysplex Timer 

Dimensions 

Inches 

Cm 

Serial Port B 

RS-232/DB9 

DCE, Configuration and status 

Height 

1.75 

4.45 




Width 

17 

43.18 

Front Panel 



Depth 

9.5 

24.13 

Front Panel Status Indicators 

LED, locked'. 

Weight 

<10 lbs 

<4.5 kg 



'Tracking', 'Power' 

Operating Temp 

0° to 50° C 


Timing Accuracy 


Relative Humidity 

0 to 95% (non-condensing) 

Network 

1-10 milliseconds, typical 




GPS Receiver 

< 2 microsecond, relative to UTC 

GPS Antenna 

Inches 

Cm 

Internal Clock 

<10 microseconds 

Height 

2.94 

7.47 


(relative to UTC, GPS tracking) 

Diameter 

3.04 

7.72 




Antenna Operating Temp. 

-40°to +85° C 


GPS Input 



Acquisition 

<5 minutes 


GPS Receiver 

Eight (8) channel, C/A code 

Cable Type 

50 ft; 15.25cm 

/RG58 


NTP Client Software 

http://www.eecis.udel.edu/~ntp/ 

http://www.microsoft.com/ntserver/tools/iclient.htm 

http://www.polygon.com 

ftp://ftp.udel.edu/pub/ntp 


If synchronization of local peripherals with time code, 1 PPS, or 
10 MHz signals is required, please refer to the TymServe 2100 
data sheet. 


Supported Network Features 
TCP/IP 

NTPv2 (RFC 1119) 

NTPvS (RFC 1305) 

& NTPv4 (RFC 2030) 

SNTP (RFC 1361) 

Daytime Protocol (RFC 867) 

Time Protocol (RFC 868) 

SNMPvl w/ Custom MIB II Extension 
MD5 Authentication (NTP) 
BOOTP,DHCP&TFTP 
Telnet 

HnP/HTML Status Page 


Option 

Option P/N 

• lOO-ft Belden 9913 Antenna Cable (N/N) 

TSOpt 20A 

• AC200 - 200' Belden 9913 Antenna Cable 

TSOpt 20B 

• AC300 - 300' Belden 9913 Antenna Cable 

TSOpt 20C 

• AC400 - 400' Belden 9913 Antenna Cable 

TSOpt 20D 

• AC500 - 500' Belden 9913 Antenna Cable 

TSOpt 20E 

• LTNGl - Lightning Arrestor + 25 ft. Cable 

TSOpt 23A 

• LTNG2 - Lightning Arrestor + 50 ft. Cable 

TSOpt 23B 

• BIAST - Bias-T Filter (DC Block - factory installed) 

TSOpt 24 

• Rack Mount Slides 

TS Opt 25 

• HGANT - High-Gain Antenna 

TSOpt 26B 



Specifications subject to change without notice. 
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eeneral. Airborne and Network 
















Features Overview 


Stand-Alone Time Server 

Network Time Protocol (NTP) Support 

Ethernet lOBaseT Interface 

Independent Time Acquisition from GPS Satellite 

Telnet and RS-232 Remote Interface 

Serial Sysplex Timer Output 

Network Management Tools Include: 

• Simple Network Management Protocol (SNMP) with Custom MIB II Extension 

• Hyper Text Transfer Protocol (HTTP) to Custom HTML Status Page 

• Supports Dynamic Host Configuration Protocol (DHCP) 

• Bootstrap Protocol (BDDTP) 

• MD5 Access Authentication for Security 
Furnished With GPS Antenna and 50-foot Cable 

Rack Mount, lU Height ^ 

TymServe™ 21001D Network Time Server 



The TymServe 2100LD Network Time 
Server addresses the need for an inex¬ 
pensive, local source of international 
standard time within the firewall of 
Enterprise Network installations. The 
TymServe 2100LD acquires time from the 
Global Positioning System, GPS, orbital 
clock constellation, and distributes this 
time to network workstations using the 
TCP/IP Network Time Protocol, NTP. Time 
Synchronization over the network is typi¬ 
cally 1 to 5 milliseconds. 

The TymServe 2100LD is a complete 
Stratum one time server in a convenient, 
self-contained, lU height, rack mountable 
configuration. Connections consist of a 


GPS antenna (supplied) port, ethernet 
lOBaseT network port and RS-232 port 
for configuration. 

Remote resource management is an 
important requirement within Enterprise 
Networks which is addressed by multiple 
protocols, in addition to NTP, supported by 
the TymServe 2100LD. These network 
management tools include Simple 
Network Management Protocol (SNMP), 
HTML Status Page via HTTP, TELNET for 
remote access. Dynamic Host 
Configuration Protocol (DHCP), and 
Bootstrap Protocol (BDDTP). 


Security of time synchronization 
operations is enhanced with MD5 
Authentication. The TymServe 2100LD can 
be put in an Authenticate Dniy Mode or 
Standard Mode. In the Authenticate DnIy 
Mode, only time request packets for 
authenticated clients are serviced. Clients 
can verify authenticity of time service 
packets returned by the TymServe 2100LD 
with its supplied MD5 authentication. 

The TymServe 2100LD is a valuable 
Electronic Commerce tool. Within the 
security firewall of an enterprise LAN, time 
stamps, accurate to UTC time within 1 to 5 
milliseconds can be acquired and applied 
to transactions and electronic documents. 
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Specifications 

ELECTRICAL SPECIFICATIONS 



Input/Output Connections 

Power Requirements 

85-264 VAC, 48-440 Hz, 20 W 

Network 

lOBaseT Ethernet 




Serial Port A 

RS-232 / DB9 DTE, Sysplex Timer 

Dimensions 

Inches 

Cm 

Serial Port B 

RS-232 / DB9 DCE, Configuration and status 

Height 

1.75 

4.45 



Width 

17 

43.18 

Front Panel 


Depth 

9.5 

24.13 

Front Panel Status 

LED, locked', Tracking', 'Power' 

Weight 

<10 lbs 

<4.5 kg 

Front Panel Display 

LCD, 2x40 characters 

Operating Temp 

0°to 50° C 


Timing Accuracy 

Relative Humidity 

0 to 95% (non-condensing) 

Network 

1-10 milliseconds, typical 




GPS Receiver 

< 2 microsecond, relative to UTC 

GPS Antenna 

Inches 

Cm 

Internal Clock 

<10 microseconds 

Height 

2.94 

7.47 


(relative to UTC, GPS tracking) 

Diameter 

3.04 

7.72 



Antenna Operating Temp. 

-40° to +85° C 


GPS Input 


Acquisition 

<5 minutes 


GPS Receiver 

Eight (8) channel, C/A code 

Cable Type 

50 ft; 15.25cm 

/RG58 


NTP Client Software 

http://www.eecis.udel.edu/~ntp/ 

ftp://ftp.udel.edu/pub/ntp 


If synchronization of local peripherals with time code, 1 PPS, or 
10 MHz signals is required, please refer to the TymServe 2100 
data sheet. 


Supported Network Features 

TCP/IP 

NTPv2 (RFC 1119) 

NTPvS (RFC 1305) 

& NTPv4 (RFC 2030) 

SNTP (RFC 1361) 

Daytime Protocol (RFC 867) 

Time Protocol (RFC 868) 

SNMPvl w/ Custom MIB II Extension 
MD5 Authentication (NTP) 
BOOTP,DHCP&TFTP 
Telnet 

HTTP/HTML Status Page 


Options 

Option P/N 

lOO-ft Belden 9913 Antenna Cable (N/N) 

TS Opt 20A 

AC200 - 200' Belden 9913 Antenna Cable 

TSOpt 20B 

AC300 - 300' Belden 9913 Antenna Cable 

TSOpt 20C 

AC400 - 400' Belden 9913 Antenna Cable 

TSOpt 20D 

AC500 - 500' Belden 9913 Antenna Cable 

TSOpt 20E 

LTNGl - Lightning Arrestor + 25 ft. Cable 

TS Opt 23A 

LTNG2 - Lightning Arrestor + 50 ft. Cable 

TSOpt 23B 

BIAST - Bias-T Filter (DC Block - factory installed) 

TSOpt 24 

Rack Mount Slides 

TSOpt 25 

HGANT - High-Gain Antenna 

TSOpt 26B 



Specifications subject to change without notice. 
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In time it could have been 
so much more, time is so 
precious I know, and time 
won't give me time. 

- George Alan O'Dowd 


O Datum 


Timing, Test & Measurement 


NOiitfiNiiiiinaiis 





Intro 


Datum-Timing, Test and Measurement is a world 
renowned provider of GPS related products. Dating 
back to the original GPS program, Datum has been 
involved with providing both satellite and ground 
based instrumentation. Our current line of GPS 
instrumentation includes our ExacTime™ family of 
GPS Time and Frequency Generators our 6801 
Tracking Servo Module and our StarTime GPS 
clock. These instruments are utilized in a variety of 
applications, which include: test and measurement, 
metrology, range instrumentation and telecommuni¬ 
cations. 

The ExacTime ET6000 provides inexpensive access 
to GPS with minimal infrastructure investment. The 
ET6500 is a GPS receiver designed for power utili¬ 
ties for line fault identification and 60Hz frequency 
management. If your system requires UTC synchro¬ 
nization, the 6801 Tracking Servo can be integrated 
with a cesium standard to achieve UTC synchro¬ 
nization. 

Datum-Timing, Test and Measurement has the 
product breadth and expertise to work with your 
company to help you implement the most cost 
effective time and frequency solution. 



















Features Overview 


GPS Time and Frequency Reference 

Disciplined Quartz Oscillator Time Base 

Optional Disciplined Rubidium Oscillator 

Rapid Acquisition and Time Stabilization 

Six Programmable Output Signals 

1 PPSTime Interval Measurement to 1 Nanosecond 

Automatic Daylight Savings Time Update 

External Frequency Measurement to 10 

External Event Time Logging - Up to 256 Event Storage 

Over 40 Signal Output and Function Options 

RS-232 Input/Output Port 

RS-232 Printer Port 

Free Remote Control Software for Windows® 3.1/95/98/2000 


ExacTime™ GPS Time & Frequency Generater 



ExacT]me™Time and Frequency 
Generators are full featured GPS receivers 
that offer three time base oscillator 
options and a wide range of 'off-the-shelf 
optional features. ExacTime fits virtually 
any GPS time and frequency application. 

The ExacTime 6000 is A 1.75" rack mount 
chassis that is configured to meet or 
exceed the demands of many applications, 
including test and measurement, metrolo¬ 
gy, range instrumentation and telecommu¬ 
nications. The extreme flexibility of this 
instrument allows configurations including 
time codes, low phase noise frequencies, 
pulse rates, parallel time and many other 
outputs to support specific needs. The 


internal quartz time base oscillator can be 
upgraded to an oven quartz oscillator or to 
a rubidium oscillator. A time zone offset 
control is included with 1/2-hour resolu¬ 
tion, and a daylight savings time capability 
can be set for ten years. These controls 
affect the LCD display, time code output 
and the time in the 

RS-232 outputs. The year can be preset to 
any value for test purposes. For situations 
in which it is desirable to disable the oscil¬ 
lator disciplining process temporarily, a 
'flywheel' mode is provided. While in fly¬ 
wheel mode, the oscillator loop is opened, 
and the natural purity of the oscillator is 
not perturbed by the disciplining function. 


The ExacTime 6010 is a 3.5-inch rack 
mount chassis that is available to accom¬ 
modate configurations that require more 
option space than is available in the 
ExacTime 6000 1.75-inch chassis. 

The basic unit provides six output BNC 
ports and one input BNC port. The six out¬ 
put ports are user selectable via box pin 
jumpers and front panel controls to gener¬ 
ate frequency (10 MHz), pulse rates 
(1 PPM to 10 MPPS) and time code (IRIG 
B). Other frequency and time code outputs 
can be optionally added. A front panel LCD 
panel gives the user a simple and intuitive 
control interface. Remote control software 
for Windows is included upon request. 
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Specifications 

ELECTRICAL SPECIFICATIONS 


Outputs 

10 MHz Sinusoid 
1 PPS Digital Output 
Selectable Pulse 
Rates 

Time Code 


1 Vrms into 50Q 

TTL level into 50Q 

TTL level into 50Q, 1 PPM to 

10 MPPS in decade steps, and 

5MPPS 

IRIG Binto 50,3V P-P 
(AC & DC) IEEE 1344 compliant. 
Time code output is suppressed 
until accurate time is established. 


Status TTL* 

+5VDC X 

LOCKED X 

TRACKING X 


*TTL level into 50Q 
**Relay N.O. Contact, 100 mA 


Relay** 

X 

X 


RS-232,9-pin 'D' connector 
Year, time, status, position and 
interval at a programmed interval 
Time (D:H:M:S), CR on-time, 
every second 


Printer Outputs: 

Format A 

Format B 

Inputs 

1 PPS Time Interval: 

Signal 
Resolution 
Accuracy 
External Event Log: 

Signal 
Resolution 
Storage 

External Frequency Measurement: 

Square Wave Logic "0" +0.2 ±0.2 VDC 


TTL level, pos or neg edge select 
1 nanosecond 
<10 nanoseconds 

TTL level, pos or neg edge select 
100 nanoseconds 
Up to 256 events 


Sine Wave 
Offset Range 

GPS Subsystem 

Time Accuracy 


Frequency Accuracy 


Position Accuracy 


Logic "1" +2.4 to +15 VDC 
1 HztolOMHz 

1 to 5 V P-P, 100 kHz to 10 MHz 
nnnnXlO^ to nnnnXlO’* 

Autoranging 

After power-up, when LOCKED and using 200 
Position Averages, will be better then ±125 
nanoseconds relative to UTC with SA on within: 
3 hour using Rubidium oscillator 
2 hours using Oven oscillator 
1 hour using TCXO oscillator 

90% of time, better than: 

1E^ (TCXO) 

1.5E’“(0CX0) 

IE” (Rubidium) 

100m 2drms with SA. 

Less than 25m SEP without SA 


Maximum Velocity 
Tracking Channels 
Receiver Frequency 
Acquisition Time 


515 meters/second (1,000 KPH) 
8 parallel 

LI, 1.575 GHz, C/A code 
Typically <5 minutes to first fix. 



Oscillator Aging 

TCXO (standard) 
OCXO LPN (optional) 
Rubidium (optional) 

Input/Output 

Remote Control and 
Data Output 

Front Panel 

Display 


Keypad 


Aging: 1E-7/day 
Aging: 5E-lO/day 
Aging: 5E-ll/month 


RS-232, 9-pin '0' 


LCD, 2x40 characters. Displays 
time, status, satellite position 
data, frequency and control menus 
0-9, Menu. Provides control of all 




ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 
Temperature 


Operating 

Unit: 

0° C to 50“ C 


Antenna: 

-40“ C to 85“ C 

Storage 

Unit: 

-20” C to 70“ C 


Antenna: 

-55“ C to 100“ C 

Humidity 

Unit: 

0-95% relative, 
non condensing 


Antenna: 

Unlimited 


Power Requirements 

85-264 VAC, 47-440 Hz, <40 watts 

Dimensions H (in/cm) W (in/cm) D (in/cm) 

Exactlme 6000 1.75/4.45 17/43.18* 12/30.48 

ExacTime6010 3.5/8.89 17/43.18* 12/30.48 

*19/48.26 with rack mount ears 

Standard Equipment 

• GPS Antenna 

• 50-ft. of RG58 Antenna Cable 

• 18-inch Antenna Mast 

• Complete Antenna Mounting Kit 

• User's Manual 

• Power Cord 


Options * 

Option P/N 

• Multiple Time Code Outputs 

• Parallel BCD, Days - milliseconds 

• IEEE-488 Interface 

• Extended Antenna Cable Lengths 

• Lightning Arrestor 

• High Gain Antenna 

• 12 Channel Distribution Motherboard 

• 1.544/2.048 MHz Square Wave Output 

• T1 Output (framed ones, balanced transformer) 

• El Output (framed ones, balanced transformer) 

01 

13A 

14 

20A thru 20E 
23A/23B 

26B 

27A 

33A 

33B 

33C 


* See ExacTime Configuration Guide for 
additional options and option details. 


Specifications subject to change without notice. 
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ExacTime" GPS f ime & Frequency Generator 


Speciflcations 

The capability to select any of several signals as inputs and outputs to and 
from the basic ExacTime unit make it possible to meet most requirements 
with a basic unit without the necessity for adding options. The simplified 
block diagram below illustrates the capability. 



Flexible Input/Output Signal Selection 


The four pulse rate multiplexers each produce a selected output of 1 PPM, 
.IPPS, 1 PPS, 10 PPS, 100 PPS, 1 KPPS, 10 KPPS, 100 KPPS, 1 MPPS, 5 
MPPS, 10 MPPS, IRIG B (DC), GPS status (Locked, Tracking), or +5 V. These 
outputs are selected either through the LCD menu or by remote control 
over the RS-232 input/output port. A 10 MHz sine wave can be chosen by 
internal jumper for any (or all) of the six output connectors. Likewise, IRIG B 
(AC) can be chosen for any (or all) of the six output connectors. The factory 
default function of JIO is 1 PPS (TTL) input for displacement measurement, 
but it can be selected as the input to the Event Log Counter or as an 


External Frequency Measurement input. J9 is factory set to output IRIG B 
(DC), while J8 is factory set to output IRIG B (AC). J6 is factory set to output 
Mux #3 digital signals with Mux #3 set to output 1 PPS. Finally, J5 and J4 
can either be used to output GPS status or as duplicate outputs of Mux #2 
and/or Mux #1. 

Additional signal outputs are generated by the ExacTime 6000 through the 
option bay, which uses the 'J3' area. The larger ExacTime 6010 uses both 
the 'J3' and 'J13' areas, as illustrated below. 


J4 J5 J6 J7 J8 J9 JIO * J12 “ 


Jll = Printer Port 
J12 = Input/Output Port 



<3 


J J13 A 


■l - - ® ^ 

J3 

J4 J6 J6 J7 J8 J9 

J11 

JIO fj12 


J11 = Printer Port 
J12 = Input/Output Port 












































EiGooo&neolo 


# 

« 


Basic Configuration 

The two members of the ExacTime family of Time and Frequency 
Generators are pictured below. The ExacTime 6010 provides additional 
internal space for option installation, and also provides more rear panel 
space for input/output connectors. Please contact the factory for guidance 
in configuring the ExacTime to meet your requirements. 


ExacTime 6000 



ExacTime 6010 



ExacTime Units can be optionally equipped with a variety of Oscillators designed to suit your precise needs. The table 
below illustrates the part numbers and specifications for these Oscillator Options. For more information contact Datum- 
TT&M or your local Sales Rep. 


Oscillator Option 

TCXO 

OCXO 

Rubidium 





Part Number 

ET6000-TCXO 

ET6000-OCXO 

ET6000-RB1 


ET6010-TCXO 

ET6010-OCXO 

ET6010-RB1 





Aging Rate 

lE-7/Day 

5E-10/Day 

5E-11/Month 





Phase Noise 




IHz 

-72dBc/Hz 

-94 dBc/Hz 

-82 dBc/Hz 

lOHz 

-93dBc/Hz 

-115dBc/Hz 

-91 dBc/Hz 

lOOHz 

-115dBc/Hz 

-136 dBc/Hz 

-134 dBc/Hz 

IKHz 

-126dBc/Hz 

-144 dBc/FIz 

-144 dBc/Hz 





Stability 




1 Sec 

2E-10 

3E-11 

3E-11 

10 Sec 

2E-10 

2E-11 

lE-11 

100 Sec 

lE-9 

4E-11 

3E-12 
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Features Overview 


GPS Time and Frequency Reference 

Disciplined Quartz Oscillator Time Base 

Rapid Acquisition and Time Stabilization 

Four Programmable Output Signals 

1 PPSTime Interval Measurement to 1 Nanosecond 

Automatic Daylight Savings Time Update 

Over 40 Signal Output and Function Options 

Free Remote Control Software for Windows® 3.1/95/98/2000 


.lExacTime"GPST|me.& 



The ExacTime^'^ 6000L Time & Frequency 
Generator is a reduced feature set GPS 
receiver with two time base oscillator 
options. 

The ExacTime 6000L is a 1.75" rack mount 
chassis that is configured to meet or 
exceed the demands of many applications, 
including test and measurement, metrolo¬ 
gy, range instrumentation and telecommu¬ 
nications. The extreme flexibility of this 
instrument allows configurations including 
low phase noise frequencies, pulse rates 
and many other outputs to support specific 
needs. The internal quartz time base oscil¬ 


lator can be upgraded to an oven quartz 
oscillator. A time zone offset control is 
included with 1/2-hour resolution, and a 
daylight savings time capability can be set 
for ten years. These controls affect the 
LCD display, time code output and the time 
in theRS-232 outputs. The year can be pre¬ 
set to any value for test purposes. For situ¬ 
ations in which it is desirable to disable the 
oscillator disciplining process temporarily, 
a 'flywheel' mode is provided. While in fly¬ 
wheel mode, the oscillator loop is opened, 
and the natural purity of the oscillator is 
not perturbed by the disciplining function. 


The basic unit provides four output BNC 
ports and one input BNC port. The four 
output ports are user selectable via box 
pin jumpers and front panel controls to 
generate frequency (10 MHz), pulse rates 
(1 PPM to 10 MPPS) and time code (IRIG 
B). A front panel LCD panel gives the user 
a simple and intuitive control interface. 
Remote control software for Windows is 
included upon request. 





ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 


ET60001 

^eciflcations 

ELECTRICAL SPECIFICATIONS 
Outputs 


10 MHz Sinusoid 
1 PPS Digital Output 
Selectable Pulse 
Rates 

Time Code 


1 Vrms into 50Q 

TTL level into 50Q 

TTL level into 50Q, 1PPM to 

10 MPPS in decade steps, and 

5MPPS 

IRIG Binto 50Q, 3V P-P 
(AC & DC) IEEE 1344 compliant. 
Time code output is suppressed 
until accurate time is established. 


Status TTL* 

+5VDC X 

LOCKED X 

TRACKING X 


*TTL level into 50Q 


Inputs 

1 PPS Tme Interval: 

Signal TTL level, pos or neg edge select 

Resolution 1 nanosecond 

Accuracy <10 nanoseconds 


GPS Subsystem 


Tme Accuracy 


Frequency Accuracy 


Position Accuracy 

Maximum Velocity 
Tracking Channels 
Receiver Frequency 
Acquisition Tme 


After power-up, when LOCKED and using 200 
Position Averages, will be better then ±125 
nanoseconds relative to UTC with SA on within: 
2 hours using Oven oscillator 
1 hour using TCXO oscillator 

90% of time, better than: 
lE-9 (TCXO) 

1.5E-10(OCXO) 

515m 2drms with SA. 

Less than 25m SEP without SA 
400 meters/second (1,000 KPH) 

8 parallel 

LI, 1.575 GHz, C/A code 
Typically <5 minutes to first fix. 


Oscillator Aging 

TCXO (standard) 

Aging: 1E-7/day 

OCXO LPN (optional) 

Aging: 5E-10/day 

Input/Output 

Remote Control and 

Data Output 

RS-232, 9-pin '0' 

Front Panel 

Display 

LCD, 2x40 characters. Displays 
time, status, satellite position 
data, frequency and control menus 

Keypad 

0-9, Menu. Provides control of all 

functions 

Temperature 

Operating 

Unit: 0° C to 50° C 

Antenna: -40° C to 85° C 

Storage 

Unit: -20° C to 70° C 

Antenna: -55° C to 100° C 

Humidity 

Unit: 0-95% relative, 

non condensing 
Antenna: Unlimited 


Power Requirements 

85-2 VAC, 47-440 Hz, <40 watts 

Dimensions 

H (in/cm) W (in/cm) D (in/cm) 

1.75/4.45 17/43.18* 12/30.48 

*19/48.26 with rack mount ears 


Standard Equipment 

• GPS Antenna 

• 50-ft. of RG58 Antenna Cable 

• 18-inch Antenna Mast 

• Complete Antenna Mounting Kit 

• User's Manual 

• Power Cord 


Options * 

Option P/N 

• Extended Antenna Cable Lengths 

• Lightning Arrestor 

• High Gain Antenna 

• 1.544/2.048 MHz Square Wave Output 

20A thru 20E 
23A/23B 

26B 

33A 


* See ExacTme Configuration Guide for option details. 


Specifications subject to change without notice. 


Datum-TT&M • 34 Tozer Road • Beverly, MA 01915-5510 • Tel: +1-978-927-8220 • Fax; +1-978-927-4099 
USA Toll Free: 1-800-544-0233 • Web: www.datum.com • E-mail: ttmsales@datum.com 



GPS INSTRUMENTATION 









ET60001 


Specifications 

The capability to select any of several signals as inputs and outputs to and 
from the basic ExacTime unit make it possible to meet most requirements 
with a basic unit without the necessity for adding options. The simplified 
block diagram below illustrates the capability. 



J7 

J6 

J5 

J4 

J3 


The four pulse rate multiplexers each produce a selected output of 1 PPM, 
.1 PPS, 1 PPS, 10 PPS, 100 PPS, 1 KPPS, 10 KPPS, 100 KPPS, 1 MPPS, 5 
MPPS, 10 MPPS, IRIG B (DC), GPS status (Locked, Tracking), or +5 V. These 
outputs are selected either through the LCD menu or by remote control 
over the RS-232 input/output port. A 10 MHz sine wave can be chosen by 
internal jumper for any (or all) of the four output connectors. Likewise, IRIG 


B (AC) can be chosen for any (or all) of the four output connectors. The fac 
tory default function of J7 is 1 PPS (TTL) input for displacement measure¬ 
ment. J3 is factory set to output IRIG B (DC), while J4 is factory set to out¬ 
put IRIG B (AC). J5 is factory set to output Mux #3 digital signals with Mux 
#3 set to output 1 PPS. Finally, J6 is set to output a 10MHz sine wave. 


J1 


--^^ 


1 

•: 'la 

J2 

J6 J7 J8 J» J10 ■ J12 “ 

J8 = Input/Output Port 



































ExacTime" GPS f ime & Frequency Generater 


Basic Configuradon 

Please contact the factory for guidance in configuring the ExacTime to 
meet your requirements. 



ExacTime 6000 L 



The ET6000L can be optionally equipped with one of two Oscillators designed to suit your precise needs. The table below 
illustrates the part numbers and specifications for these Oscillator Options. For more information contact Datum-TT&M or 
your local Sales Rep. 


Oscillator Option 

TCXO 

OCXO 




Part Number 

ET6000L-TCXO 

ET6000-OCXO 




Aging Rate 

1E-7/Day 

5E-10/Day 




Phase Noise 



1Hz 

-72 dBc/Hz 

-94 dBc/Hz 

10Hz 

-93 dBc/Hz 

-115 dBc/Hz 

100Hz 

-115dBc/Hz 

-136 dBc/Hz 

IKHz 

-126 dBc/Hz 

-144 dBc/Hz 




Stability 



1 Sec 

2E-10 

3E-11 

10 Sec 

2E-10 

2E-11 

100 Sec 

IE-9 

4E-11 
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GPS Time and Frequency Reference 
00 Disciplined Quartz Oscillator Time Base 
Optional Disciplined Rubidium Oscillator 
fi^ Rapid Acquisition and Time Stabilization 
QJ Six Programmable Output Signals 

1 PPS Time Interval Measurement to 1 Nanosecond 
^0 Automatic Daylight Savings Time Update 
50/60 Hz Power Frequency Measurement 
External Event Time Logging - Up to 256 Event Storage 
Preset Coincidence Trigger Pulse Output 
Over 40 Signal Output and Function Options 
RS-232 Input/Output Port 
RS-232 Printer Port 

Free Remote Control Software for Windows® 3.1/95/98/2000 


ExacTime™ GPS PowerStar 




ExacTime™ GPS PowerStar is a GPS receiver 
that offers two time base oscillator options 
and a wide range of 'off-the-shelf optional 
features. PowerStar is designed specifically 
to meet the requirements of electrical power 
utilities. 

• 50/60 Hz Power Frequency 
Measurement 

During power generation the PowerStar 
provides precise power frequency 
measurement for short term control and 
accumulated time error for long term 
control. 

• Event Log Counter 

The Event Log function provides 100 
nanosecond precision for fault location. 

• Time Code Output 

Both modulated IRIG B (AC) and IRIG B 
(DCLS) are generated to provide a precise 
time code input for existing fault recorders 


and relay systems. 

The extreme flexibility of this instrument 
allows configurations including time codes, 
low phase noise frequencies, pulse rates, 
parallel time and many other outputs to sup¬ 
port specific needs. The internal quartz time 
base oscillator can be upgraded to a low 
phase noise oven quartz oscillator or to a 
rubidium oscillator. A time zone offset control 
is included with 1/2-hour resolution, and a 
daylight savings time capability can be set for 
the next ten years. These controls affect the 
LCD display, time code output and the time in 
the RS-232 outputs. The year can be preset to 
any value for test purposes. For situations in 
which it is desirable to disable the oscillator 
disciplining process temporarily, a 'flywheel' 
mode is provided. While in flywheel mode, 
the oscillator loop is opened, and the natural 


purity of the oscillator is not perturbed by the 
disciplining function. 

The basic GPS PowerStar provides six out¬ 
put BNC ports and one input BNC port. The 
six output ports are user selectable via box 
pin jumpers and front panel controls to gen¬ 
erate frequency (10 MHz), pulse rates 
(1 PPM to 10 MPPS) and time code (IRIG B). 

Other frequency and time code outputs can 
be optionally added. A front panel LCD panel 
gives the user a simple and intuitive control 
interface. Remote control software for 
Windows 3.1/95/98/2000 is included. The 
flexible input/output signal selection capabil¬ 
ity is depicted on page 3 of the ExacTime 
6000 data sheet. 

Specifications subject to change without notice. 







ET6500 


Specifications 

ELECTRICAL SPECIFICATIONS 


Outputs 

10 MHz Sinusoid 1 Vrms into 50Q 

1 PPS Digital Output TTL level into 50Q 

11 Selectable Pulse Rates TTL level into 50Q 

lOMPPS 

5MPPS 

1MPPS 

lOOKPPS 

2PPH 

1KPPH 

lOOPPS 

1PPH 

IPPS 

.IPPS 

1PPM 


Time Code 


Inputs 

1 PPS Time Interval: 
Signal 
Resolution 
Accuracy 
External Event Log: 
Signal 
Resolution 
Storage 

GPS Subsystem 

Time Accuracy 


Frequency Accuracy 


Position Accuracy 


Maximum Velocity 
Tracking Channels 
Receiver Frequency 
Acquisition Time 


IRIG Binto 50Q, 3V P-P 
(AC & DC) IEEE 1344 compliant. 
Time code output is suppressed 
until accurate time is established. 


TTL level, pos or neg edge select 
1 nanosecond 
<10 nanoseconds 

TTL level, pos or neg edge select 
100 nanoseconds 
Up to 256 events 


After power-up, when LOCKED and using 200 
Position Averages, will be better then ±125 
nanoseconds relative to UTC with SA on within: 
3 hour using Rubidium oscillator 
2 hours using Oven oscillator 
1 hour using TCXO oscillator 

90% of time, better than: 

1E^ (TCXO) 

1.5E’M0CX0) 

IE" (Rubidium) 

100m 2drms with SA. 

Less than 25m SEP without SA 

515 meters/second (1,000 KPH) 

8 parallel 

LI, 1.575 GHz, C/A code 
Typically <5 minutes to first fix. 



Inpul/Output 
Remote Control and 
Data Output 

Oscillator Aging 

TCXO (standard) 

OCXO LPN (optional) 

Front Panel 

Display 


Keypad 


RS-232,9-pin 'D' 


Aging: 1E-7/day 
Aging: 5E-10/day 


LCD, 2x40 characters. Displays 
time, status, satellite position data, 
frequency and control menus 
0-9, Menu. Provides control of all 
functions 


ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 


Temperature: 

Operating 

Storage 

Humidity 

SWC Protection 

Power Requirements 
Dimensions (in/cm) 


Unit: 

Antenna: 

Unit: 

Antenna: 

Unit: 

Antenna: 


0° C to 50° C 
-40° C to 85° C 
-20° C to 70° C 
-55° C to 100° C 
0-95% relative, 
non condensing 
Unlimited 


275 VAC/369 VDC steady state. 
Energy spike to 75 Joules 


90-240 VAC, 47-440 Hz, 

120-370 VDC, <40 watts 

1.75/4.45H X 17/43.18W x 12/30.48D 


Standard Equipment 

• GPS Antenna 

• 50-ft. of RG58 Antenna Cable 

• 18-inch Antenna Mast 

• Complete Antenna Mounting Kit 

• User's Manual 


Options * 

Option P/N 

• Parallel BCD, Days - milliseconds 

• Extended Antenna Cable Lengths 

• Lightning Arrestor 

• High Gain Antenna 

• 1.544/2.048 MHz Square Wave Output 

• T1 Output (framed ones, balanced transformer) 

• El Output (framed ones, balanced transformer) 

13A 

20A thru 20E 
23A/23B 

26B 

33A 

33B 

33C 


* See ExacTlme Configuration Guide for option details. 



Specifications subject to change without notice. 


ExacTime 6500 GPS PowerStar - Rear View 

J11 = Printer Port J12 = Input/Output Port 
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Configuration Gnido 



ExacTimo" 


This guide is designed to assist the user in customizing the ExacTime Series 6000 
Time and Frequency Generator. The BNC connectors on the rear panel can be con¬ 
figured to provide the outputs listed on the data sheet. The factory selections are: 


J4 

= Tracking (TTL) 

J5 

= Locked (TTL) 

J6 

= 1 PPS (TTL) 

J7 

= 10 MHz (sine) 

J8 

= IRIG B (AC) 

J9 

= IRIG B (DCLS, TTL) 

J10 

= Time Interval Input (1 PPS, TTL) 


The ExacTime unit has a plug-in option motherboard with four (4) option pads (refer 
to the Option Motherboard, GPS Option 40x). Options are implemented with plug-in 
modules. The Option Configuration Table on the following page identifies all available 
options. Some option modules can be stacked together to provide additional function¬ 
ality. However, stacking options sometimes requires the 2U chassis (ExacTime 6010, 
3.5-inch chassis height). Always consult the factory for assistance with stacked 
option configurations. 



ET6000 (1U chassis: 1.75”) 







J13 ^ 


J1 

J2 


J3 

3 

J4 J6 J6 J7 J8 

. & 

h 

J9 J10 ^ Jli *' 


ET6010 (2U chassis: 3.5”) 
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Configuration Guido 


01 Multiple Time Code Output 

This option is described in detail in a 
separate data sheet. Three (3) simultaneous 
modulated time code outputs can be 
programmed with either the same or different 
time code formats. 

Option Slots: 2 

Prerequisite: Option 40 

Connectors: J3A, B & C or J3D, E & F 

01A Multiple Time Code DC Level Output 

If Option 01 is selected, this option 
provides DC level shift outputs for the output 
time codes. 

Option Slots: 0 
Prerequisite: GPS Option 01 
Connectors: J3D, E & F (9390-6000) 

J13 (9390-6010) 

06A 1 MHz Sine Wave Output 

The 1 MHz Sine Wave output is derived 
from the internal disciplined oscillator by 
frequency division. The long term accuracy 
and stability is the same as the internal 
crystal oscillator. 

Option Slots: 1 
Prerequisite: Option 40 
Connectors: J3A, B, D or E 

07A 5 MHz Sine Wave Output 

The 1 MHz Sine Wave output is derived 
from the internal disciplined oscillator by 
frequency division. The long term accuracy 
and stability is the same as the internal 
crystal oscillator. 

Option Slots: 1 
Prerequisite: Option 40 
Connectors: J3A, B, D or E 


08BE -48 VDC Power 

Negative 48 VDC input power is connected 
via a 4-pin nylon Molex connector. The 
input connections are completely isolated 
from the chassis and the signal ground of 
the unit into the DC/DC converter power 
supply. Not available with Option 15A. 

Option Slots: 0 
Prerequisite: None 
Connectors: J1 

08CE 10 to 32 VDC Power 

DC input power is connected via a 4-pin 
nylon Molex connector. The input connec 
tions are completely isolated from the 
chassis and the signal ground of the unit into 
the DC/DC converter power supply. 

Not available with Option 15A. 

Option Slots: 0 
Prerequisite: None 
Connectors: J1 


13A Parallel BCD Output (D-mS) 

Time is output by parallel BCD digits 
representing days, hours, minutes, seconds 
and three digits of fractional seconds 
(millisecond resolution). The outputs are 
standard HCMOS compatible. Each line is 
capable of sinking and sourcing 4 mA. 
Included in the output is a strobe signal that 
is normally low, going high when the BCD 
data is being updated, and going low when 
the data is stable. This signal’s falling edge 
can be used as a clock to load data into 
external registers. 

Option Slots: 2 
Prerequisite: Option 40A 
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14 IEEE-488 Bus Interface 

This option provides the same remote control 
commands and responses as the standard 
RS-232 I/O. 

Option Slots: 2 

Prerequisite: Option 40D (ET6000) 

Option 40 (ET6010 
Connectors: J3 (ET6000) 

J19(ET6010) 

20x Long Antenna Cable 

Cable type is Belden 9913 low loss cable 
with type N connectors at both ends. 

Option 20A = 100 foot cable 
Option 20B = 200 foot cable 
Option 20C = 300 foot cable 
Option Slots: 0 
Prerequisite: None 

20x Long Antenna Cable 

Cable type is Belden 9913 low loss cable 
with type N connectors at both ends. 

Option 20D = 400 foot cable 
Option 20E = 500 foot cable 
Option Slots: 0 
Prerequisite: GPS Option 26B 

21A 10 MHz Sine Wave Output 

The 10 MHz Sine Wave output is derived 
directly from the internal disciplined oscillator. 
The long term stability is the same as the 
internal oscillator. 

Option Slots: 1 
Prerequisite: None 
Connectors: J3A, B, D or E 


23x Lightning Arrestor with Cable 

The lightning arrestor option provides an 
inline unit that protects the GPS receiver from 
lightning surges. It is provided with 25 feet of 
low loss cable. This option is desirable in high 
lightning areas of the country. Connectors are 
Type N at both ends of the cable. 

Option 23A = 25-foot cable 
Option 23B = 50-foot cable 
Option Slots: 0 
Prerequisite: None 

25 Rack Mount Slides 

The ExacTime 6000 and 6010 are provided 
with rack mount flanges, but body support 
should be provided to avoid twisting the 
mounting flanges and front panel. This rack 
mount slide kit fits either chassis. The slides 
are furnished with hardware for mounting to 
front and rear RETMA rails. 

Option Slots: 0 
Prerequisite: None 

26B 55144 High Gain GPS Antenna 

This antenna supports an antenna cable loss 
of up to 35dB. It is required for Option 20D 
(400’) or 20E (500’) antenna cables. 

Option Slots: 0 
Prerequisites: None 

26C 55058-1 Airborne GPS Antenna 

This antenna is required for all airborne 
installtions. The antenna connector is a 
miniature SMA type. A short type N-to-SMA 
adapter cable is furnished. 

Option Slots: 0 
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ExacTime” 


Configuration Gnido 


27A Twelve Channel Distribution Board 

This module is used in conjunction with Option 
27B (required) to provide up to twelve buffered 
output signals on BNC connectors. The larger 
ExacTime 6010 chassis (3.5”) is required to 
accommodate the additional BNC output 
connectors on the rear panel. 

Option Slots: 0 

Prerequisites: GPS Option 40 (any) 

27B DC to 10 MHz Buffer Module 

One buffer module is required for each signal 
to be output (up to twelve). Twelve module 
sockets are provided on the Option 27A board. 
The module can accommodate a wide range 
of signals from DC to 10 MHz. It can be used 
for buffering pulse rates, time codes and 
frequencies. Many jumper selections are 
available under each buffer module socket. 
Option Slots: 0 
Prerequesite: Option 27A 

27D 1PPS Pulse Buffer 

The 1PPS Pulse Buffer provides a 1PPS out 
put at 10 volts peak into a 500 load as 
provided by most Cesium atomic standards. 
Option Slots: 0 
Prerequesite: Option 27A 

33A 1.544/2.048 MHz Square Wave Output 

This module provides a square wave 
frequency output of either 1.544 MHz or 
2.048 MHz (selected by DIP switch) that is 
phase locked to the internal disciplined 
oscillator. The basic ExacTime will provide 
Stratum III performance, Stratum II with Option 
10B, and Stratum I with Option 15A. 

Option Slots: 1 
Prerequisite: Option 40 


33B T1 (1.544) Framed Ones Output 

Provides an output of framed all ones T1 
signal to operate in telecommunications 
systems typically within the United States. 

The basic ExacTime will provide Stratum III 
performance. Stratum II with Option 10B, and 
Stratum I with Option 15A. 

Option Slots: 2 
Prerequisite: Option 40B 
Connectors: J3A 

33C El (2.048) Framed Ones Output 

Provides an output of framed all ones El 
signal to operate in telecommunications 
systems typically outside the United States. 
The basic ExacTime will provide Stratum III 
performance. Stratum II with Option 10B, and 
Stratum I with Option 15A. 

Option Slots: 2 
Prerequisite: Option 40B 
Connectors: J3A 

40x Option Motherboard 

This assembly provides the GPS unit with four 
option slots. It is required for most of the 
option modules described in this 
Configuration Guide. There is more than one 
version of this motherboard, so care must be 
taken to select the Option Motherboard that is 
required to support a particular option. Each 
option described here includes a statement of 
the prerequisite for the option. 

Option Slots: 0 
Prerequisite: None 
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GPS INSTRUMENTATION 





Features Overview 


IRIG B Time Code Output 
±2 Microseconds (UTC/USNO) 

1 PPS Output 

Front Panel LED Display of Time and Status 
Front Panel Setup Controls 
RS-232 I/D for Setup, Time and Status 
Desk Stand Is Furnished 
Optional Rack Mount Adapter 


StaiTime GPS Clock 



The StarTime GPS Clock is designed to 
serve both local and remote control appli¬ 
cations with ease. Time, status, satellite(s) 
being tracked and other information is 
available remotely via the standard RS- 
232 input/output interface. The StarTime 
displays the time and status of synchro¬ 
nization to GPS satellites on the front 
panel LED display. All operating parame¬ 
ters are stored in non-volatile memory, so 
there is no need to re-initialize the unit 
after a power loss. 


The RS-232 I/O port shares the GPS 
microprocessor. From time to time, a com¬ 
mand input may not be recognized due to 
higher priority tasks in process. The user 
need only to repeat the command to make 
the desired change or to get the time/sta¬ 
tus message output. 




SJM-IMO 


Specifications 



ELECTRICAL SPECIFICATIONS 


Timing Outputs 

Time Code Output 


1 PPS Pulse Output 


Format 

Modulation Ratio 
Output Amplitude 

Pulse Width 
Output Level 


IRIG B 
Set at 3:1 
3V P-P into 50Q 

50pS nominal 
3V minimum 
into 50Q 


GPS Subsystem (with 
Time Accuracy 
Position Accuracy 
Maximum Velocity 
Number of Channels 
Receiver Frequency 
Time to First Fix: 


current Selective Availability) 
<2 microseconds 
100 meters SEP 
400 meters/second 
8 parallel 

LI, 1.575 GHz, C/A Code 


1> Brief Power Off 1.5 minutes 
2> Worst Case 5 to 15 minutes 


Remote Control Interface 

Interface Type RS-232 input/output 

Baud Rate 9600 baud 


ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 


Temperature 



Operating 

Receiver (chassis) 

0°to 50“ C 


Antenna/Preamp 

-40“to 85“ C 

Storage 

Receiver (chassis) 

-20“to 70“ C 


Antenna/Preamp 

-55“ to 85“ C 

Humidity 



Receiver 

0 to 95% relative 



(non-condensing) 


Antenna/Preamp 

Unlimited 


Primary Power 



Voltage 

12VDC 


Power Usage 

Less than 15 watts 



An AC power adapter is provided for either 115 VAC 
or 220 VAC, as specified at the time of the order. 


Dimensions 

Height 

Width 

Depth 

Diameter 

Weight 


Chassis 

1 . 6 " 

7.4" 

2 . 8 " 

<1.5 lbs 


Antenna/Preamp 

2.94" 


3.04" 
<4 oz 


Options 

Option P/N 

• Rack Adapter 

32 


Specifications subject to change without notice. 
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QPS INSTRUMENTATION 







Features Overview 


Excellent Long Term Frequency Stability 
Rack Mount or Bench top 
Efficient Remote Location Synchronization 
Cesium Flicker Floor Holdover Capability 


Tracking Servo Moduie 



Datum-TT&M's on orbit cesium frequency 
standard, is the basis for the precise tim¬ 
ing that enables GPS receivers to provide 
accurate positional and timing information 
from the GPS satellite constellation. 

The Datum-TT&M Tracking Servo Module 
enables a cesium frequency standard to 
lock to and track the 1 PPS signal from a 
GPS receiver*. 

Since the timing information is aligned by 
the US Naval Observatory to the 
International Time Scale (UTC), this mod¬ 
ule provides a unique facility for utilizing 
time and frequency stability advantages 


of the Global Positioning System (GPS) 
while assuring the superior independent 
holdover performance of a cesium stan¬ 
dard. With this method the information 
can be locked into units at different loca¬ 
tions around the globe. 

In addition to utilizing GPS accuracy while 
available, the module also provides signal 
integrity monitoring to automatically revert 
to a system holdover in the event that the 
GPS signal becomes unavailable, or other¬ 
wise unreliable. When the system reverts 
to holdover mode it can maintain UTC syn¬ 
chronization within 200 nanoseconds for 
one month. 


This new concept from Datum-TT&M allows 
optimum performance for frequency/time 
critical applications such as telephone 
networks, cellular communications ground 
stations, time-sliced paging synchronization 
and other TDMA applications. 

* GPS receivers available separately. 


72 








(Ml 

SpecificatioHS 



ELECTRICAL SPECIFICATIONS 

1 PPS Output 

Amplitude 

>2.4 V pk/50 

Width 

20 ps 

Rise Time 

<5 ns 

Jitter 

<1 ns rms 

Connector 

BNC 

RF Output 

Frequency 

10 MHz 

Connector 

BNC, rear panel 

1 PPS Input 

Amplitude 

+3 to +5 V pk (TTL level) 

Width 

>100ns >100|is 

Rise time 

<20 ns 

Input Impedance 

50 Q 

On-time Reference 

rising edge 

Connector 

Two BNC 

Interface Connections 

Cesium Standard 

9 pin, male, RS 232 port, rear panel 

GPS Receiver 

9 pin, male, RS 232 port, rear panel 

AUX 

15 pin, male, rear panel 

RS 232 

9 pin, male, front panel 

Indicators 


Power 

LED, Green, Front panel 

Minor Alarm 

LED, Yellow, Front panel 

Critical Alarm 

LED, Red, Front panel 

Initialization 

LED, Amber, Front panel 

Holdover 

LED, Red, Front panel 

Tracking IPPS Input 

LED, Green, Front panel 


Accuracy 

20 ns (TYP) to UTC* 

"Requires input of coordinates from geodetic survey of installation site and 
precalibration at Datum-TT&M of cesium standard, GPS receiver and Datum 6801. 


Frequency Accuracy 
Time period 
1 Day 
3 Days 
10 Days 


GPS Steered 
<2x10^' 
<3x10’^ 
<2x10’^ 


ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 


Temperature 

Operating 0° C to 55°C 

Relative Humidity 0 to 95% (non-condensing) 


Power Requirements 

AC Input 120V or 230V, <10W 

DC Input (option) 22to56V, 10W 


Dimensions 

Height 

Width 

Depth 

Weight 


1U (-1.75 inches) 
19 inches 
10 inches 
< 5 lbs 



^ ^ fg 



CttmM on 



Antenna 



10 MHz Reference 


Specifications subject to change without notice. 
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GPS INSTRUMENTATION 






















Features Overview 


lE-11 Frequency Accuracy 
Stand-alone Reference for Base Stations 
Telecom E1 Line Substitute 
Low Cost 
Squelch Function 

5 MHz, 10 MHz, 13 MHZ, 2048 kHz G.703/10, 2048 kBits/s G.703/6 


GPS Frequency Centreller 




Global Positioning System 
The Global Positioning System (GPS) is 
one of the most accurate navigation sys¬ 
tems consisting of a network of 24 satel¬ 
lites. Each satellite carries accurate con¬ 
trolled atomic clocks for transmitting tim¬ 
ing signals worldwide. Any observer who 
can receive signals from four of these 
satellites can determine his accurate 
position on earth. In addition, the GPS 
technology enables many other timing 
and frequency applications. 

GPS Frequency Controller 
The Datum GPS-FC 9GPS Frequency con¬ 
troller) is a very compact GPS-disciplined 
low cost frequency system. This smart 
system makes use of the accurate GPS 


timing signals and generates high per¬ 
formance frequencies. 

Antenna, GPS-receiver and oscillator are 
integrated into one unit, which is suitable 
for mast mounting. The transmission of 
the frequency signal and the power sup¬ 
ply are realized by only one coax cable. 
DC power is fed into the cable and a pre¬ 
cise frequency is received from the same 
cable. This concept allows for easy 
installation and for long distances from 
the receiver unit to the application. 

The GPS-FC is delivered in a very robust 
waterproof die cast aluminum case and 
will perform under extreme conditions. 


Squelch Function 
After locating the current position the 
GPS-FC operates with a frequency accu¬ 
racy of lE-11 (24 hr average) even if only 
one satellite is received. In case of fail¬ 
ure or loss of the GPS signal or any other 
system faults, the frequency output will be 
disabled squelch). This facility prevents 
the output frequency from unserviceable 
signals. In this way the system guaran¬ 
tees the specified frequency during oper¬ 
ation. 

Interface/Starter Kit 
Datum offers a special starter kit for fre¬ 
quency decoupling and power input 
optionally. This kit can be used as an 
interface for operation or system tests. 









GPS-Frequency Controller 


SpecHleations 



GPS Unit 

6-channel C/A-Code Receiver 
Tracks up to 8 satellites continuously 
Special GPS Antenna 


Output 

Input 

Frequency: 

Connector: 

Cable: 


See Table Below 


1575.42 MHz (L1) 
TNC/Female 
RG58/U (typical) 


Oscillator vcxo 


Temperature 

Operating -30°C to +75°C 

Storage -40°C to +85°C 

Power Requirements 
+12 to 36V DC/5W or 
±35 to 75VDC/5W 


Dimensions 

inches 

mm 

Height 

6 

160 

Width 

6 

160 

Depth 

3.5 

90 

Weight 

4 lbs 

1.8kg 


Frequency Accuracy 1E-11 

(24 hr average) 

Warm up <20 min (typical) 

first warm up after installation ca. 1 hr 


Options 

Option P/N 


+12 to 36V DC 

+12 to 36V DC 

•5 MHz 

50 

84000100 

84000110 

•10 MHz 

50 

84000000 

84000010 

•13 MHz 

50 

84000300 

84000310 

•2048 kHz G.703/10 

75 

84000400 

84000410 

•2048 kBit/s G.703/6 

75 

84000500 

84000510 

• Starter Kit* 



84090000 

• User Guide 



84090001 


^Includes test board, 30 ft (~10m) interface cable & user guide. 



Specifications subject to change without notice. 
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CPS INSTRUMENTATION 























Q Datum 


Who controls the past 
controls the future. 

Who controls the present 
controls the past 

- George Orwell 


Timing, Test & Measurement 













iDtro 


Datum-Timing, Test and Measurement's proficient 
use of caesium (cesium) beam technology has 
resulted in numerous products being developed for 
satellite systems, high reliability aerospace pro¬ 
grams and communications timing. What started 
out as a very specialized and expensive product, 
utilized in just a few highly demanding applications, 
developed into a multi-million dollar market where 
products range from comprehensive, full featured 
master standards, to more "commodity" based prod¬ 
ucts manufactured in quantity for day-to-day appli¬ 
cations in the communications industry. 

Caesium frequency and time standards have a 
legacy of dependability and reliability and remain 
the optimum solution for many applications today. 
The accuracy and stability of caesium-based 
instruments make them ideal for the most stringent 
applications in navigation, communications and 
timing 

Despite the growth of other technologies, the ability 
of caesium instruments to provide stand-alone 
dependability, ease of use, ease of installation, and 
economical installed cost, still makes this technolo¬ 
gy the preferred choice in many critical time or fre¬ 
quency systems. 

Applications for Caesium based products include, 
primary reference sources for telecommunications 
timing, calibration and metrology laboratories, 
satellite tracking stations and spaced based master 
time standards. 









Features Overview 


Third Generation Caesium Technology 
Remote Monitor & Control via RS-232 port 
RF Outputs of 5 MHz & 10 MHz 
1 PPS Output 

No Calibration Necessary—No aging 
Long Caesium Beam Tube Life Span 
Compact 2LI Rack Mount 
Lightweight < 30 Pounds (13.5 kg) 

Optional El &T1 Output 
Portable Version Also Available 


Cslll Caesium Frequency Standard 



The Datum Cslll is a lightweight, compact, 
economical caesium frequency standard. 
The technology developed for the Cslll is 
an evolutionary step forward. Third gener¬ 
ation caesium technology means that the 
Cslll delivers higher stability, lower phase 
noise and longer life. An ever-increasing 
base of demanding users in communica¬ 
tions, timing, synchronization and other 
applications take advantage of this per¬ 
formance. 


Packaged in a 2LI, 19-inch rack mounted 
chassis; the Cslll weighs less than 30 lbs. 
Standard features include 5 and lOMHz 
sine wave outputs, a 1 PPS output and an 
RS-232 interface used to monitor and con¬ 
trol the unit. Optional Tl/El telecom out¬ 
puts and a portability kit are also avail¬ 
able. The portability kit replaces the rack 
mounting brackets with a movable handle 
and hard shell carrying case making it 
ideal as a remote calibration standard. 






Cslll Caesium Frequency Standard 

Specifications 

ELECTRICAL SPECIFICATIONS ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 



RF Output 


Frequency 

1 each 5 MHz and 10 MHz 

Amplitude 

1 Vrms 

Harmonic 

<-40 dBc 

Spurious 

<-80 dBc 

Connector type 

BNC 

Load Impedance 

50 Q 

Location 

rear panel 

1 PPS Output/1 PPS SYNC Input 

Frequency 

One pulse per second 

Amplitude/wave shape 

>3.0 V pk into 50 Q 
(TTL compatible) 

Width 

20 ^is 

Rise Time 

<5 ns 

Jitter 

<1 ns rms 

Connector type 

BNC 

Location 

rear panel 


Stability 



Standard 

High 


Performance 

Performance 

Averaging Time(s) 

Allan Deviation 

Allan Deviation 

1 

<1.2E-11 

<5.0E-12 

10 

<8.5E-12 

<2.7E-12 

100 

<2.7E-12 

<8.5E-13 

1,000 

<8.5E-13 

<2.7E-13 

10,000 

<2.7E-13 

<8.5E-14 

100,000 

<8.5E-14 

<3.0E-14 

floor 

<5.0E-14 , 

<2.0E-14 

SSB Phase Noise 

Offset (Hz) 

5 MHz output 


1 

-106 dBc 


10 

-130 dBc 


100 

-145 dBc 


1,000 

-155 dBc 


10,000 

-155 dBc 


100,000 

-160 dBc 


Performance Parameters 



Standard 

High 


Performance 

Performance 

Accuracy ** 

<2.0E-12 

<5.0E-13 

Warm-up Time (typical) 

30 minutes 

30 minutes 

Reproducibility 

<1.2E-12 

<5.0E-13 

Settability 

Range 

±lE-9 

±lE-9 

Resolution 

lE-15 

lE-15 

Control 

via RS-232 port 

via RS-232 port 


Panel Indicators 

Power 

Green LED indicates there is power 

to the instrument. 

Lock 

Green LED indicates proper operation. 

Major Alarm 

Red LED indicates improper operation. 

Remote System Interface and Control 

RS-232-C (DTE configuration) 

Connector 

Complete remote control and interrogation of 
all instrument functions and parameters 

RS-232-C 

9-pin male rectangular D subminiature type 

Alarm 

9-pin female rectangular D subminiature type 
one form-C contact 

Temperature 

Operating: 

0°to 55°C 

Non-operating: 

-40° to +70°C 

Power Requirements 

AC 

Operating Voltage 

90 to 132 V 

180 to 265V 

Frequency Range 

47 to 63 Hz 

Power 

operating 

65W 

warm-up 

90W 

Dimensions 

Height 

Width 

3.50" (88.9 mm) 

front panel 

19.00" (483 mm) 

instrument 

17.31" (440 mm) 

Depth 

15.0" (381 mm) 

Weight 

<30 lbs (13.5 kg) 


Options 

Option P/N 

• High Performance Tube 


• Tube warranty extension to 12 years 


(Standard Performance Only) 

TEW 

• Portability conversion kit (see page 81) 

PCK 

• Dual 1544 kbps output 

DS1 

• Dual 2048 kbps (G.703/6) outputs plus 


2.048MHz (G.703/10) 

El 


100% verified & calibrated against Datum-Beverly in-house standard 



Specifications subject to change without notice. 
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Cslll Caesium frequency Standard 


Overview 

TEST & MEASUREMENT applications depend on the versatility of the Cslll. As a 
house standard, there is no better method for calibration of equipment. The Cslll can 
be optionally configured with a portability kit that allows for 
easy transportation to field based locations. The light-weight 
and multiple outputs of the Cslll make it an ideal instrument 
for base station calibration. 


V Primary Reference Source 

V Calibration Standard 

V Satellite Tracking Stations 

V Positioning & Navigation 

V Master Reference For Broadcast Communications 




STABILITY 



Averaging Times 

Version 01 

Version 02 

1 

< 1.2 E-11 

<5.0 E-12 

10 

<8.5 E-12 

<2.7 E-12 

100 

<2.7 E-12 

<8.5 E-13 

10,00 

<8.5 E-13 

<2.7 E-13 

10,000 

<2.7 E-13 

<8.5 E-14 

100,000 

<8.5 E-14 

<3.0E-14 

5 days 

<5.0 E-14 

<2.0 E-14 


HIGH PERFORMANCE 


The selection of a high performance caesium beam tube satisfies demands 
for increased accuracy <5.0E-13 and typical flicker floor <2.0E-14. 
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Cslll Caesium rrequency Standard 


Overview 

PORTABILITY KIT 



The rugged clamshell case protects and secures the 
Cslll during transport. Test and service technicians will 
appreciate the ergonomics of the package. Two large 
reinforced feet, a breakaway hard clamshell with locking 
fasteners, side storage pockets and the integral instru¬ 
ment bar handle ensures ease of use. The Cslll with 

portability kit and telecom module is an excellent 
high performance stand alone Stratum I Test Set 
that reaches full specification in less than thirty 
minutes. Now with the lightweight Cslll it is easy 
to bring cesium performance where you need it 
— on site. 




The addition of the telecom module makes the 
Cslll an autonomous Stratum I reference for per¬ 
formance testing of telecommunication systems 
in the field, manufacturing facility or laboratory. 

The telecommunications synthesizer module 
provides either two 2048 kbps (El) signals or two 
1544 kbps (T1) signals. The module is secured 
and connected to the rear of the Cslll. Signal 
generation is accomplished by phase-locking the module's VCXO (at 8.192 MHz or 6.176 
MHZ) to the instrument's stable 5 MHz sine wave output signal. The VCXO signal is digi¬ 
tally divided by four and then formatted, framed and shaped to produce the desired out- 


TELECOM MODULE T1 or El 


put signals. 



Specifications subject to change without notice. 
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atures Overview 


Short Term Stability 

<1E-11 

Long Term Stability 

<2E-14 

Holdover Stability 

<5E-14 

RF Outputs 

1,5,10 MHz 

Low Harmonic Distortion 

<-40dB 

Non-Harmonic Distortion 

<-80dB 

1 PPS Output ref. To GPS 

20ns 

Time Code Outputs IRIG B 

AC 

Monitor and Control Interface 

RS232 


Cs Plus 




The Cs Plus brings all the benefits of the 
GPS satellite system and an independent, 
stand alone, capability that exceeds the 
performance of the individual satellites 
themselves. 

Housed in a 3U (5.25") high, 19-inch wide, 
chassis, the rack-mount Caesium Plus 
uses a unique technology combination to 
provide an outstanding GPS receiver 
package with world class performance. 
The Cs Plus system provides short-term 
through long-term stability performance 
that is unattainable elsewhere. The long¬ 
term frequency accuracy when refer¬ 
enced to the GPS system Is better than 
2E-14. The receiver simultaneously tracks 
up to six GPS satellites; synchronized to 
UTCtime code and delivers 1 PPS and RF 
outputs referenced to the GPS satellites. 


In addition, due to the unique flywheel 
technique employed, the Cs Plus will 
maintain RF and timing outputs to a long¬ 
term stability equivalent to a fractional 
frequency error of less than 2E-14. 

This stability delivers a one month 
holdover capability of two hundred 
nanoseconds typical, independent of GPS, 

APPLICATIONS 

The primary applications for the Cs Plus 
are those requirements that demand pre¬ 
cise time and/or frequency signals and 
the need for indefinite continuing opera¬ 
tion in the event that the GPS signals 
become unavailable for any reason. The 
performance of the Cs Plus exceeds the 
specifications for telecommunications 
network Stratum 1 sources. It also func¬ 


tions as a reference fortesting stability 
and frequency offset of both primary and 
secondary communication network 
codes. The accuracy and stability provid¬ 
ed In the Cs Plus also exceed the require¬ 
ments of most high data rates or secure 
communications systems. For ground 
station applications the Cs Plus provides 
a high performance, synchronized time 
and frequency signals between geo¬ 
graphically remote and adjacent loca¬ 
tions ensuring 'seamless' hand-off from 
one station to the next. In metrology and 
calibration laboratory applications the Cs 
Plus is a primary reference source used 
to verify the performance of quartz, rubid¬ 
ium or caesium frequency sources. 







CS Plus 


SpecMcatioHS 



ELECTRICAL SPECIFICATIONS 

RF Outputs 

Frequency 
Amplitude 
Harmonic Signals 
Non-harmonics 
Load Impedance 
Connector Type 

Programmable 
Amplitude/Format 
Load Impedance 
Connector Type 

One Pulse/Second 
Amplitude 
Load Impedance 
Width 
Rise Time 
Jitter 

Connector Type 

Timing Outputs 

Time Code 
Connector Type 


1,5,10 MHz 

>1V 

<-40dB 

<-80dB 

50 Ohms 

BNC 

0.1,1,5,10 MHz 
> 2.4V peak / Square 
50 Ohms 
BNC 


> 2.4V peak 
50 Q 
20|j.s 

< 5 ns 

< 1 ns rms 
BNC 


IRIG B* (Modulated) 
BNC 




m 

o 

n 

ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 

BL 

B 


Power Requirements 


B 

CO 

fVI 


mm 


Operating Voltage 

90 to 265 VAC 

JJ 

Frequency Range 

47 to 63 Hz 

B 

***** 

Power 

< 60 W (Operating) 

a 

9 

CB 

Dimensions 


B 

ps 

mm 

s 

Height 

3U; 5.25" (-13.4 cm) 

mm 

■UP 

Width 

19" Rack Mount (-48.3 cm) 

m 


Depth 

21" (-53.4 cm) 

ST 

B 

a 


Weight 45 lbs. (20.4 kg.) 

Options 

• standard Performance, 2 yr electronic, 12 year tube warranty 

• Certified shipping container, cardboard 


* Other'configurations available upon request 

ACCURACY AND STABILITY PERFORMANCE 

GPS Tracking Mode** 

RF Outputs 


Accuracy 

<±2.8E-13 

SSB Phase Noise 

Offset (Hz) 

(10 MHz) 

1 

-106 (dBc) 

10 

-135 (dBc) 

100 

-145 (dBc) 

1,000 

-155 (dBc) 

10,000 

-160 (dBc) 

** After minimum of five days of stable i 

GPS tracking. 

1 PPS Output 

Accuracy 

20 ns (TYP) 

*** Requires input of coordinates from geodetic survey of 

installation site and pre-calibration at Datum 

Stability 

Averaging Times (seconds) 

Allan Devia 

10 

<1.0 E-11 

100 

<5.0 E-12 

1,000 

<1.6 E-12 

10,000 

<5.0 E-13 

100,000 

<2.0 E-13 

>100,000 

<2.0 E-14 


CONNECTOR CHART 

CONN 

CONN TYPE 

SIGNAL DESCRIPTION 

J104 

BNC 

1PPS 

J105 

BNC 

10 MHz 

J106 

BNC 

5 MHz 

J107 

BNC 

1 MHz 

J108 

BNC 

IRIG 

J110 

BULKHEAD JACK 

ANTENNA 

J100 

AC INPUT 

PIN 1 

3EP7 

AC POWER 

PIN 2 

NEUTRAL 

PIN 3 

SAFTEY GND 

J102 

RS232 

PIN 1 

9 PIN 

DCD 

PIN 2 

RXD 

PIN 3 

TXD 

PIN 4 

D7R 

PIN 5 

GROUND 

PIN 6 


DCR 

PIN 7 

RTS 

PIN 8 

CTS 

PIN 9 

NC 

J103 

ALARM 

PIN 1 

9 PIN 

(F-CL) MAJ 

PIN 2 

(COM) MAJ 

PIN 3 

(COM) MIN 

PIN 4 

(F-CL) MIN 

PIN 5 

GROUND 

PIN 6 


NC 

PIN 7 

(F-OP) MIN 

PIN 8 

(F-OP) MAJ 

PIN 9 

NC 



Specifications subject to change without notice. 
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Features Overview 


Long Caesium Beam Tube Life Span 
No Calibration Necessary - No Aging 
Programmable TTL Output 
Transportable 


4040B Caesium Frequeucy Staudard 



The Datum 4040B is a high performance 
rack mounted caesium frequency stan¬ 
dard with multiple output configurations. 
The long term stability and accuracy of 
the 4040B make it ideally suited for preci¬ 
sion timing and frequency control in a 
variety of stringent applications that 
include communication, navigation, test 
and measurement. 

APPLICATIONS 

• Stratum 1 master clock reference for 
communications systems & telephone 
networks 

• Synchronization of satellite ground 
terminals and remote stations 

• Calibration of secondary quartz and 
rubidium oscillators 

The accurate, stable, and spectrally pure 
sinusoidal signals available from the 
Datum 4040B are derived from a micro¬ 
processor controlled cesium beam tube 


used to stabilize the output of an integral 
oven-controlled quartz crystal oscillator. 
This oscillator drives output signals at 1, 5, 
and 10 MHz, and optionally at telecom 
rates and formats, 1544 or 2048 kbps. 

Internal Microprocessor Functions 

• Digital demodulation and integration 
of the servo loop signals. 

• Monitoring of system parameters 

• DCXD frequency locked to a cesium 
resonance pedestal (search phase) 
and peak (normal operation) 

• Automatic compensation for cesium 
tube signal level changes 

" C-Field lock to Zeeman resonance peak 
- Microwave power levels continuously 
optimized 
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Model 4040B Caesium Frequency Standard 


^ - 


Specificatlens 



ELECTRICAL SPECIFICATIONS 
RF Output 


Frequency 

1 each at 1, 5,10 MHz 


Amplitude 

>1 Vrms 


Harmonic Signals 

<-40 dBc 


Non-Harmonic Signals 

<-80 dBc 


Connector Type* 

BNC 


Load Impedance 

50 Q 


Location 

rear panel 


Programmable Output 

Frequency 

0.1,1,5,10 MHz 


AmplitudeA/Vave Shape 

>2.4V pk into 50 ohms 


Connector Type 

BNC 


Location 

rear panel 


Stability 


Standard 

High 


Performance 

Performance 

Averaging Time(s 

Allan Deviation 

Allan Deviation 

1 


<5.0E-12 

10 

<1.0E-11 

<3.5E-12 

100 

<5.0E-12 

<8.5E-13 

1,000 ** 

<1.6E-12 

<2.7E-13 

10,000 ** 

<5.0E-13 

<8.5E-14 

100,000 ** 

<2.0E-13 

<3.0E-14 

floor** 

<8.0E-14 

<2.0E-14 

SSB Phase Noise 

5 MHz 

5 MHz 

Offset (Hz) 

1 

-106 dBc 

-106 dBc 

10 

-135 dBc 

-135 dBc 

100 

-145 dBc 

-145 dBc 

1,000** 

-155 dBc 

-155 dBc 

10,000** 

-160 dBc 

-160 dBc 

100,000** 

-160 dBc 

-160 dBc 

Performance Parameters 



Standard 

High 


Performance 

Performance 

Accuracy*** 

<2E-12 

<1E-12 

Warm-up Time (Typical) 

30 min 

30 min 

Reproducibility 

<1.2E-12 

<5E-13 

Settability 

Range 

±lE-9 

±lb-9 

Resolution 

lE-15 

lE-15 

Control 

via RS232 

via RS232 


ENVIRONMENTAL & 

PHYSICAL SPECIFICATIONS 

m 

s 

Power Requirements 

AC 

DC 

i 

sm 

Operating Voltage 

goto 132 V 

180 to 265 V 

±22 to 56 V 

wm 

5 

Frequency Range 

Power 

47 to 63 Hz 

400 Hz 


S 

m 

ST 

9 

a 

(operating) 

65W 

60W 

9 

(warm-up) 

Dimensions 

(EIA-310C) 

90W 

90W 

1 

9 

m 

mm 

9 

Height 

5.22" (133mm) 


9 

S 

Width (front panel) 

19.00" (483mm) 


SB 

(Instrument) 

17.31” (440mm) 


9 

Depth 

17.30" (439mm) 


9 

9 

9 

Weight 

45 lbs. (20.4 kg) 


9 

9 

m 

Additional Shipping 

15 lbs. (6.9 kg) 


mm 

•HI 

9 

9 


Options 

Option P/N 

• Dual 1544 kbps output, twinex connectors 

063 

• Dual 2.048 MHz output, twinex connectors 

064 

• Certified shipping container, cardboard 



Telecom Output Connector Options 

Option Suffix Letter* Connector Type 

T Twin BNC 

W WecoSIO 

B Bantam 

■ For telecom options three possible types are available: 

BNC, Weco 310 and Bantam. 

** Excluding environmental effects 
“* 100% verified & calibrated against Datum-Beverly 
in-house standard 



Specifications subject to change without notice. 
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CAESIUM PRODUCTS 



























Features Overview 


Accuracy Calibrated to <1E-12 
Flicker Floor: <2E-14 

Settability: Resolution lE-15, Range ±lE-9 
Eleven Outputs: 9 RF, 1PPS & 1 TTL Programmable 
Front Panel Keyboard Operator Interface With Display 
Menu Driven Operation for Ease of Use 
Caesium Tube - Lifetime or High Performance 
Remote Control & Monitor via an RS232 Interface 
Full Accuracy in Thirty Minutes or Less 


4065C Primary Frequency a lime Standard 



The Datum 4065C is a high performance 
caesium frequency and time standard that 
provides the ultimate in accuracy and sta¬ 
bility. An exceptional frequency distribu¬ 
tion capability includes nine RF, high isola¬ 
tion, low phase noise outputs and one 
programmable TTL output. The nine RF 
outputs come in three different frequency 
values of three each or may be cus¬ 
tomized to meet individual frequency 
requirements. The newest caesium beam 
technology featured in this generation of 
the 4065 delivers improved efficiency, bet¬ 


ter performance, longer life, a lower cost 
of ownership and ease of use. Simply 
connect to a power source (AC or DC) 
and the instrument automatically powers 
up to its full accuracy specifications with¬ 
in thirty minutes or less. 

The 4065C is available with a choice of 
either a Lifetime (twelve year warranty) or 
High Performance (three year warranty) 
caesium beam tube that is maintenance 
free throughout its life. 






4065C Primary Frequency & Time Standard 


Specifications 


ELECTRICAL SPECIFICATION 


RF Output 

Frequency 

3 each at 1, 5,10 MHz 


Amplitude 

>1 Vrms 


Harmonic signals 

<-40 dBc 


Non-harmonic signals 

<-80 dBc 


Connector Type*** 

N 


Load Impedance 

50 Ohms 


Location 

Rear panel 


Pulse Output 

AmplitudeA/Vidth 

>2.4V into 50Q/20ps 


Rise Time/Jitter 

<5ns/<lns rms 


Connectors/Location 

BNC 1 front, 2 rear panel 

Programmable Output 

Frequency 

0.1,1,5,10 MHz 


Amplitude/wave shape 

2.4V pk into 50 Ohms, sq. 


Connector Type 

BNC 


Location 

rear panel 


Stability 

Version 01 

Version 02 

Averaging Time (seconds) Allan Deviation 

Allan Deviation 

1 

<2 E-11 

<5.0E-12 

10 

<8.5E-12 

<3.5E-12 

100 

<3*^E-12 

<8.5E-13 

1,000* 

<8.5E-13 

<2.7E-13 

10,000* 

<2.7E-13 

<8.5E-14 

100,000* 

<8.5E-14 

<2.7E-14 

5 days 

<5.0E-14 

<1.0E-14 

SSB Phase Noise 

5 MHz 

5 MHz 

Offset (Hz) 

1 

< 95 dBc 

< 95 dBc 

100 

<135 dBc 

<135dBc 

100 

<145 dBc 

<145 dBc 

1,000* 

<155 dBc 

<155 dBc 

10,000* 

<157 dBc 

<157 dBc 

100,000* 

<157 dBc 

<157 dBc 

Performance Parameters 



Version 01 

Version 02 

Accuracy** 

<1E-12 

<5E-13 

Warm-up Time (Typical) 

30 min. 

30 min. 

Reproducibility 

<1E-12 

<5E-13 

Settability 

Range 

±lE-9 

±lE-9 

Resolution 

IE-15 

lE-15 

Control 

via RS232 

via RS232 





S 

e 

O 









CP 

wm 

ENVIRONMENTAL & 

PHYSICAL SPECIFICATIONS 

a 







Power Requirements 

AC 

DC 

1 


Operating Voltage 

90 to 265 V 

±38 to 71 V 

CP 

a 

ai 


180 to 265 V 


yi 

SB 

Frequency Range 

47 to 63 Hz 

400 Hz 


m 

rS 

■o 

Power 



m 

S9 

(Operating) 

110VA, 65W 

60W 

a 

e 

(Warm-up) 

140 VA, 90W 

90W 

a 

a 

Internal Battery 



a 

S 

cs 

Capacity 

1 hour at25°C from charge 

a 

a 

o 

Charge Time 

16 hours maximum 


a 

Ml 

{■■I 

Charge Source 

AC or DC 


«P 

a 



Dimensions 

(EIA-310C) 

Height 

Width (Front Panel) 
(Instrument) 

Depth 


5.22" (133mm) 
19.00" (483mm) 
17.31" (440mm) 
21.00" (533mm) 


Weight 70 lbs. (31.7 kg) 

Additional shipping 15 lbs. (6.8 kg) 


Standard Configurations Version 

Standard Performance, 2 year electronic, 01 

12 year tube warranty 


High Performance, 2 year electronic, 02 

12 year tube warranty 


Options 

Option P/N 

• Rack Slides 

• Certified shipping container, cardboard 

6013 


Non-Standard Options 
10.23 MHz Synthesizer 
3.58 MHz Color Burst 


* Excluding environmental effects 

” 100% verified & calibrated against Datum-Beverly in-house standard 
**' For telecom options three possible types are available: 

BNC, Weco 310 and Bantam. 


Specifications subject to change without notice. 
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4065C Primary Frequency & Time Standatii 


Overview 



STABILITY 



Averaging Times 

Version 1 

Version 2 

1 

<2.0 E-11 

<5.0 E-12 

10 

<8.5 E-12 

<3.5 E-12 

100 

<3.0 E-11 

<8.5 E-13 

10,00 

<8.5 E-13 

<2.7 E-13 

10,000 

<2.7 E-13 

<8.5 E-14 

100,000 

<8.5 E-14 

<2.7 E-14 

5 days 

<5.0 E-14 

<1.0 E-14 


Synchronization Input: 


Accuracy 

150 ns 



Amplitude 

+2 to +10 V peak 



Width/Rise Time 

100 ns min. to 100 ps sec max./<50 ns 



On-Time Ref/Arming 

rising edge/menu Cmd 



Connector/Location 

BNC, front panel 


ill 

1 PPS Advance/Delay 


W- T. ‘ ® ® ® i ^ 


Range/Resolution 

±999,999.9 ps/100 ns 

*■ 5 ) ^») ® 


RF Phase Control 


— 


Range/Resolution 

±10,000 ns/1 ns 



Clock Display 

Day-of-Year & Time-of-Day 



























4065C Primary Frequency & Time Standard 

Overview 



The Datum 4065C produces accurate, stable, and spectrally pure 
sinusoidal signals. To accomplish this, a cesium beam tube res¬ 
onator stabilizes the output of the instrument's ovenized quartz 
crystal oscillator. This oscillator drives output signals at 1, 5, and 10 
MHz. The instrument also features precise time-of-day/day-of-year 
with 1 PPS outputs. Optional telecommunication outputs are avail¬ 
able for T1 and El, framed and clock signals. The instrument meets 
stringent precision time and frequency control requirements 
demanded of: 

• Reference sources for synchronization of satellite 
ground terminals and remote stations 

• Shipboard, aircraft, and land-mobile 

systems for navigation, timing, and communications 

• Primary reference sources for positioning in oil 
exploration and mapping environments 

• Independent time and frequency reference for 
uninterrupted service 

• Master frequency & timing references for secure high 
data rate communication systems 

• Master frequency & timing references for TV 
applications including Color Burst systems 
and HDTV Broadcast 

• Master frequency and timing references in 
laboratory research facilities 

• Primary reference instruments in metrology facilities 

• Telecommunications master clock systems 
that meet Stratum 1 primary reference 
source needs for digital communications 
systems, in both public and private 
telephone networks 


Automatic Microprocessor Control 


tn 

The Datum 4065C is a third generation microprocessor con¬ 

"m. 

mm 

trolled, instrument with automatic monitoring and control of 

I 

CD 

CB 

the following tasks: 

s 

3S 

• Digital demodulation and integration of the 

M 

tm 


servo loop signals 

m 

ao 


3 

C9 

• Monitoring of 24 system parameters 

m 

CFI 

D 

• Control of adaptive servos to maintain: 

S 

S 


OCXO frequency locked to caesium resonance pedestal 

o 

o 

(search phase) and peak (normal operation) 

3 

C0 

■■4 


m 


C-Field locked to Zeeman resonance peak 

a 


Optimum microwave power levels 

m 

o 

i 


Automatic compensation for cesium tube 

m 


signal level changes 

■Hi 

CP 



When turned on, the system checks 24 key parameters and 
then an automatic routine ensures lock to the correct caesium 
resonance. Following turn on, the system continues to monitor 
and control system parameters to insure optimum performance. 

The storage mode allows occasional or continuous operation of 
the caesium beam tube's ion pump while the unit is not in use. 

The instrument allows adjustment of the caesium control loop 
time constant to optimize performance. 


\ 


CESIUM TIME AND FREQUENCY STANDARD 



ig 

0 mmmmB 

0 


The front panel features control switches for synchronizing 
and advancing or delaying the 1 PPS signal. 

Green, yellow, and red LED indicators on the front panel pro 
vide the operational status of the caesium control loop and 
other system functions. The caesium control loop status is 
translated to minor and major alarms available on the rear 
panel as form-C relays. 


Specifications subject to change without notice. 
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Features Overview 


Long Life Caesium Beam Tube 
No Calibration Required 
Programmable Output 
Easily Integrated 


4201A Caesium Frequency Moduie 



The Datum 4201A is caesium frequency 
standard designed for system integrators 
who require a stratum 1 clock. The Datum 
4201A meet the need for precision timing 
and frequency control in a variety of strin¬ 
gent applications. This Primary Timing & 
Frequency Reference Standard has 
improved phase noise performance over 
previous models and is especially suited 
as an OEM building block in communica¬ 
tion, navigation and test & measurement 
equipment. 


APPLICATIONS 

• Stratum 1 master clock reference 
communications systems & telephone 
networks 

• Synchronization of satellite ground 
terminals and remote stations 

• Calibration of secondary quartz and 
rubidium slave clocks 

• Troubleshooting network of Global 
Positioning System (GPS) 

All of these above applications take 
advantage of the accurate, stable, and 
spectrally pure sinusoidal signals avail¬ 
able from the Datum 4201A. This unit uses 
caesium beam tube technology to stabilize 
the output of an integral lOMHz oven-con¬ 
trolled quartz crystal oscillator. 


Internal Microprocessor Functions 

• Digital demodulation and integration of 
the servo loop signals. 

• Monitoring of system parameters 

• OCXO frequency locked to a cesium 
resonance pedestal (search phase) 
and peak (normal operation) 

• Automatic compensation for caesium 
tube signal level changes 

" C-Field lock to Zeeman resonance peak 
- Microwave power levels continuously 
optimized 
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4201A Caesium Frequency Medule 


Specmcatlons 



ELECTRICAL SPECIFICATIONS 


ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 


RF Output 

Frequency 

lOMHz 

Amplitude 

7dBm±ldB 

Harmonic Signals 

<-30 dB 

Non-Harmonic Signals 

<-80dB 

Connector Type 

SMB 

Load Impedance 

50Q 

Programmable Output 

Frequency 

0.1,1,5, lOMHz 

Amplitude/Wave Shape 

>2.4V pk into 50Q 

Connector Type 

SMB 

Stability 

Averaging Time(seconds) 

Allan Deviation 

1 

<1.2E-11 

10 

<8.5E-12 

100 

<2.7E-12 

1,000* 

<8.5E-13 

10,000* 

<2.7E-13 

100,000* 

<8.5E-14 

floor* 

<5.0E-14 


Power Requirements 

Operating Voltage 


Option 1 

18Vdc-36Vdc 

Option 2 

28Vdc-75Vdc 

Power 

(operating) 

<35W 

(warm-up) 

<55 W 

Dimensions 

Height 

7.88 inches 

Width 

15.865 inches 

Depth 

5.00 inches 

Weight 

~20 lbs. 


Options 

Option P/N 

• Tube warranty extension to 12 years 

077 


9 

9 


« 

m 

S 



SSB Phase Noise Offset (Hz) 10 MHz 

(with 5 second time constraint) 

1 -125 dBc 

100 -144 dBc 

1,000* -151 dBc 

10,000* ' -153 dBc 

Performance Parameters Datum 420iA 

Accuracy** <5E-12 

Warm-up Time (Typical) 30 min 

Reproducibility <1.2E-12 

Settability 

Range ±lE-9 

Resolution lE-15 

Control via RS232 port 


Excluding environmental effects 

100% verified & calibrated against Datum-Beverly in-house standard 



Specifications subject to change without notice. 
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Features Overview 


Renews Original Instrument Life Span 

Restores Cesium Performance Capabilities 

Direct "drop in" replacement for FTS, Hewlett Packard & FBI 

Exceeds or Meets Original Performance Specifications 

Commercial, Military & Telecom Stratum I Installations 

Choice of Caesium Beam Tube Warranty 

Choice of Standard Performance or High Performance Tube 

Installation & Service Available 


Direct Replacement Caesium Beam Tubes 



Installation of a Datum/FTS direct cae¬ 
sium beam tube replacement restores 
caesium performance and extends the 
caesium instrument's life span at a frac¬ 
tion of the cost of new instrument. The 
appropriate high or standard performance 
replacement caesium beam tube exceeds 
or meets the original performance levels 
when all other components of the instru¬ 
ment perform to original specifications. 
Specific replacement caesium beam tube 
kits exist for several models of caesium 
instrument manufactured by Hewlett 
Packard, FBI and Datum/FTS. 


Replacement Caesium Beam 
Tubes for HP Instruments: 

Tubes for HP Instruments: 

For Hewlett Packard instruments the 
Datum/FTS direct replacement caesium 
beam tube is significantly smaller and 
lighter than the original caesium beam 
tube. Besides the caesium beam tube, 
the Hewlett Packard replacement cae¬ 
sium beam tube kit includes key electrical 
parts and bracket adapters as well as 
detailed Installation and alignment proce¬ 
dures. Installation requires no mechani¬ 
cal changes to the original configuration 
and the kit's mechanical adapter brackets 
even Incorporate storage for the original 
hold-down clamps. 


Installation and 
Maintenance Service: 

Some direct replacement caesium beam 
tube installations require a minor modifi¬ 
cation to the instrument. Rather than per¬ 
form an installation you can send the 
instrument to the main Datum/FTS service 
center or one of several qualified interna¬ 
tional and domestic locations for profes¬ 
sional Installation. This ensures proper 
installation and verification. 
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Direct Replacement Caesium Beam Tubes 


Specifications 

Standard Performance Caesium Beam Tubes 

Replace for: 

DATUM: 

FTS 4060 

FTS 4040A 

Warranty 

8-Year 

DATUM: 

FTS 4065 series 

FS 4040A/RS 

8-Year 

Hewlett Packard: 

HP 5061A/B 

8-Year 

FEI: 

FE 1824/U 

FE 1824A/U* 

FE 5450A 

8-Year 


* May require option 0/1824A/U consult factory. 


High Performance Caesium Beam Tubes 


Replace for: 


Warranty 

DATUM: 


3-Year 

FS 4065A/B 



FS 4040A/RS 



Hewlett Packard: 


3-Year 

HP 5061A/B 



Accuracy to: ’ 


<1 E-12 

Stability (Allan 

Deviation) to: 



1 

5E-12 


100 

2.7E-13 


1,000 

8.5E-13 


10,000 

2.7E-13 


100,000 

8.5E-14 




Accgracy to: ^ 

<1E-12 

Stability (Allan Deviation) to: ^ 


1 

<1.2 E-11 

10 

<8.5 E-12 

100 

<2.7 E-12 

1,000 

<8.5 E-13 

10,000 

<2.7 E-13 

100,000 

<8.5 E-14 

5 Days 

<5.0 E-14 


Indicates typical caesium beam tube stability and accuracy when installed 
in a caesium frequency standard. Actual performance is dependent on the caesium 
frequency standard's oscillator and electronics. 



^*Mndicates typical caesium beam tube stability and accuracy when installed g 
in a caesium frequency standard. Actual performance is dependent on the cD 

caesium frequency standard's oscillator and electronics. « 



Shows Replacement 
Caesium Beam Tube 
installation in Hewlett 
Packard instrument. 


Shows Replacement Caesium 
Beam Tube installation in FEI 


instrument. 


Specifications subject to change without notice. 
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O Datum 


Be ruled by time, the 
wisest counselor of all 


Plutarch 


Timing, Test & Measurement 


RUBIDIUM PRDDUUTS 

Modules, Instruments and Militarized fiemponejiis 






Intro 


Rubidium technology is an excellent solution for digital 
network timing, navigation timing, secure tactical commu¬ 
nications and secondary references for manufacturing, 
simulators and GPS receivers. These applications and oth¬ 
ers take advantage of the Rubidium lines' low per month 
aging rates, excellent stability performance, configuration 
flexibility, small size, low weight and cost effectiveness. 


Over the past several years Datum-Timing, Test and 
Measurement has continually added to our family of new 
rubidium products. Ranging from rack-mounted instru¬ 
ments to militarized components, these products allow for 
easy, low cost integration into many time and frequency 
applications. 



Our full-featured 8040 rubidium instrument is a 1U high 
rack mounted unit that can be configured to provide multi¬ 
ple frequency outputs including telecom frequencies and 
1PPS. Our newly released Rubisource T&M portable test 
and measurement source is a light weight unit designed to 
be field deployed for universal use of test and measure¬ 
ment applications. Both of these products utilize Datum's 
perfected rubidium technology and are designed to serve 
the timing market as cost effective, stable reference stan¬ 
dards. 

In addition these products. Datum now offers the 8130A, 
our newest militarized rubidium oscillator. The 8130A is 
deigned using COTS components that are upgrade 
screened to meet the most stringent environmental condi¬ 
tions. Unique to this product is a microprocessor con¬ 
trolled digital architecture that provides superior perform¬ 
ance as well as a range of diagnostic and self-testing 
capabilities. These features allow the 8130A to be a cost 
effective solution with out sacrificing reliability or perform¬ 
ance. 

Also available from Datum is the 5401 & 5402 disciplined 
rubidium oscillators and the 8100 ruggedized rubidium 
oscillator. 

We appreciate the balance between cost and perform¬ 
ance these technologies offer. We can help you select the 
best fit for your application. For a free consultation, bring 
your detailed specification or application to us and experi¬ 
ence the Datum Rubidium advantage. 



















Features Overview 


Power Conditioning 
Aging <5E-11 per month 
Output Flexibility 

Compact lU Rack Mount or Bench Top 
Wide temperature range 0° C to 50“ C 
GPS Disiplining Option 


8040 Rubidium Staudard 



The Datum 8040 Rubidium Frequency rubidium physics package's known per- 

Standard is a high performance lOMFIz formance level permit tailored configura- 
frequency standard in a 1U high, 19 inch tion to address specific application needs, 
rack mount plug and play package. Based 
on many years of refinement, the Datum 
8040 rubidium physics package is a 
design that offers high reliability support¬ 
ed by tens of thousands of fielded units. 

The standard instrument offers power 
supply selection to meet a variety of 
needs. A wide range of available individ¬ 
ual options coupled to the highly stable 
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8040 Rubidium Standard 


Speciflcadons 



ELECTRICAL SPECIFICATIONS 


ENVIRONMENTAL SPECIFICATION 


Output/Frequency/Waveform 

10 MHz sine wave 

Operating Temperature 

0° C to 50“ C 

Output Impedance 


50Q@10 MHz 



Output Amplitude 


0.5v rms 

Temperature Coefficient 

|y(50“ C)-y(0“ C)| 

Phase Noise (SSB) 1 Hz 

-75 dBc//Hz 

Storage Temperature 

-55“ C to +85“ C 


10 Hz 

-89 dBc//Hz 




100 Hz 

-128dBc//Hz 

Altitude 



1000 Hz 

-140 dBc//Hz 

Operating 

-200 ft to 40,000 ft. 


10 kHz 

-147dBc//Hz 

Non-operating 

-200 ft to 70,000 ft. 

Spurs 



Magnetic Field Sensitivity, 

±4E-11/GAUSS 

Harmonic 

2nd 

<-51 dBc 

DC (2 Gauss Max) 



Other: 

<-65 dBc 



Non-Harmonic 

1 Hz to 1 kHz 

<-89 dBc 

Power Supply Requirements (85 to 264 VAC) 


<3E-10 


1 kHz to 10 kHz 

<-97 dBc 


Warm-up 

Quiescent (25° C) 

10 kHz to 100 kHz 

<-100 dBc 

Maximum 

60 W 

25 W 

>100 kHz to 1 GHz 

<-68 dBc 

Typical 

45 W 

15W 

Aging Monthly (after 1 month): <5E-11/month 

Dimensions 



10 years 

<1E-9 

Height 

1.75" 




Width 

19" 


Frequency Accuracy At Shipment 

±5E-11(25“ C) 

Depth 

12" 


Frequency Retrace 


Weight 

<6 lbs 



(after 24 hrs power on @ 25° C 
& up to 48 hrs power off) 


±2.5E-11 


Short Term 
Stability 


T =1 sec 
T =10 sec 
T =100 sec 


Frequency Control 
Internal trim range (trimpot) 
External trim range (electronic) 


Warm-up 


Status Monitor 
Analog 

Digital 

Lock 

Unlock 

Connector 


(at -20° C) 
<8.7 min 
<10.2 min 
<12.7 min 


VCXO volts, lamp volts 
(20 kOhm impedance, filtered) 
LOCK monitor: 5V CMOS load 
>2.5V (TTL high) 

<0.2V (TTL low) 

9 Pin "D" on rear panel 


<2.5E-11 

Options 

Option P/N 

<8.0E-12 

• RF Buffer providing 1MHz, 5MHz, 


<2.5E-12 

10MHz, 1 Vrms sine 

EU1 


• 2 PPS Outputs (synchronizable) 

R03 


• Three 1 MHz Sine Wave Outputs, 


>±1.5E-9(0V1.5E-9) 

high isolation (>100dB) 

R41 

>±1.5E-9(0Vto +5V) 

• Three 5 MHz Sine Wave Outputs, 



high isolation (>100dB) 

R42 

(at 25° C) 

• Three 10 MHz Sine Wave Outputs, 


<5.6 min 

high isolation (>100dB) 

R43 

<7.3 min 

• Disciplining module 

R46 

<10.6 min 

• Three 10.23 MHz Sine Wave Outputs 

R53 



Specifications subject to change without notice. 
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Features Overview 


Cost-effective timing source for telecom/metrology 
Test & Measurement applications 
SDH/SONET/PDH Jitter/Wander measurement source 
Outputs: E1/T1, 2048/1544 kHz & 5/10 MHz 
Compact robust & lightweight 
External auto-calibration input 
Optional GPS/Caesium reference input 


RubiSeurce® 2000 



Product Description 
The RubiSource’2000 is a low-cost 
portable timing reference source based 
on Datum's Rubidium clock technology. 
It's designed for telecom and metrology 
test and measurement applications. The 
rubidium clock provides highly accurate, 
stable and reliable output signals. Its fast 
warm-up eliminates the need for bulky 
backup batteries. The RubiSource®2000 
can be locked to an external primary 
source such as a GPS receiver or 
Caesium Standard for automatic calibra¬ 
tion of the Rubidium clock. An input 
reference is also provided to accept 
Datum's GPS FC product, enhancing the 
intrinsic Rubidium accuracy to near 
Caesium quality. 


Applications 

Telecom 

The RubiSource®2000 is a powerful refer¬ 
ence source, used to enable fast meas¬ 
urement and testing of the synchroniza¬ 
tion quality of PDH/SDH/SONET digital 
networks. MTIE and TDEV measurements 
for up to 1000 seconds can be easily per¬ 
formed without a GPS reference. Coupled 
with the optional GPS FC, the range of 
observation time can be largely extended 
to meet specific requirements. 


Metrology 

Standard 5 MHz and 10 MHz reference 
sources are also provided for metrology 
and calibration laboratory equipment such 
as universal counters, spectrum analyzers 
and synthesized signal generators. 
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Ponable Rubidium Timiug Reference Seurce 

Sueciiications 



ELECTRICAL SPECIFICATIONS ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 


Output 

Unframed Outputs 
1 X 5 MHz Sine, IVrms, 50 Q, BNC 

1 X 10 MHz Sine, IVrms, 50 Q, BNC 

2 X 2048 kHz, G.703/13, 75 Q unbalanced, BNC 

2 X 2048 kHz, G.703/13,120 Q unbalanced, BNC Twinax 
1 X 1544 kHz, 2.5 Vpp, 75 Q, BNC 
1 X 1544 kHz, 3 Vpp, 120 Q, BNC Twinax 
Framed Ouputs 

1 X 2.048 kbps (El), G703/9, HDB3,75 Q unbalanced, BNC 
1 X 2.048 kbps (El), G703/9, HDB3,120 Q balanced,BNC, Twinax 
1 X 1.544 kbps (T1), AMI, BNC 
1 X 1.544 kbps (T1), AMI, BNC Twinax 

Calibration Input 

lx auto-calibration input: 10/5 MHz (LED status of external 
calibration) 

lx input reference: Datum's GPS-FC product 

Accuracy 

Frequency accuracy (factory shipment): ±5E10-11 @ 25°C 

Aging 

< 5E-11/month, <1E-9 over 10 years 


Power Requirements 

100-240 Vac, 50-60 Hz,<80W 


Dimensions (WxHxD) 


Width 

3.85 

(98mm) 

Height 

9.96 

(253mm) 

Depth 

14.37 

(365 mm) 

Weight 

11 lbs. 

(5 kg) Nominal 


Standards 
EN 61326-1:1997 
EN 61010-1:1993 


Options 

Power Supply 

Voltage Nominal 24 VDC,+20-30 VDC 

Current Consumption Maximum 2.5 A 

Accessories 

• Datum GPS-FC 10MHz product (P/N 84000000) 
including mounting parts (see inset below on page 91) 

•Transport Case (P/N 81700001) 

Interface Cable (RubISource T&M - GPS-FC) 

• Cable Length 25m (P/N 45400710) 

• Cable Length 50m (P/N 45400720) 

(note: with cable type RG58 up to 250m available) 

• Baiun Transformer 



Specifications subject to change without notice. 
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Features Overuiew 


Compact, Robust & Lightweight 

Easy Handling 

Multiple Frequency Outputs 

GPS/Caesium reference inputs with auto-calibration feature 
1 PPS Output 

1 PPS Synchronization Input 


RubiSeurce® T&M 



The RubiSource®T&M is a portable timing 
reference based on Datum's well know 
rubidium oscillator technology for univer¬ 
sal use in test and measurement applica¬ 
tions. A variety of coherent standard fre¬ 
quencies are provided: 

• Sine wave 10 MHz, 5 MHz & 1 MHz 

• Square wave 10 MHz & 5 MHz 


The RubiSource® T&M's 1 PPS output sig¬ 
nal provides exact timing information. 
This output can be synchronized to an 
external 1PPS input signal. 

The reliable output signals are based on 
the highly accurate and stable rubidium 
oscillator inside. The rubidium's fast 
warmup eliminates the need for bulky 
backup batteries. 


The RubiSource® T&M can be locked to 
an external primary source such as a GPS 
receiver or caesium Standard for auto¬ 
matic frequency calibration of the rubidi¬ 
um oscillator and/or enhancing the intrin¬ 
sic rubidium accuracy to near-caesium 
quality. 
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Ponable Rubidium Test a Measuremeut Source 


Specifications 

ELECTRICAL SPECIFICATIONS 
Output 

1 X sine wave 1 MHz, IVrms into, 50 Q, BNC 
1 X sine wave 5 MHz, IVrms into, 50 Q, BNC 
1 X sine wave 10 MHz, IVrms into, 50 Q, BNC 
1 X square wave, minimum 2.4 V into 50 Q, BNC 
(factory setting: 10 MHz TTL)* 

1 X square wave, minimum 2.4 V into 50 Q, BNC 
(factory setting: 5 MHz TTL)* 

1 X square wavel PPS (pulse length typical 10 us), 
minimum 2.4 V into 50 Q, BNC 
*User Configurable to 10 MHz TTL 

5 MHz TTL 
1 MHz TTL 
8 kHz TTL 
100 Hzm 

1 PPS (pulse length typical 10 us) 



ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 
MTBF Values 

65,000 hours (Based on Field-Experience) 

Standards 

EN 61326-1:1997 
EN 61010-1:1993 

Calibration Input 

lx auto-calibration input: 10/5 MHz (LED status of external 
calibration) 

lx input reference: Datum's GPS-FC product 

Power Supply 

Voltage 100-240 Vac, 50-60 Hz 

Current Consumption Maximum l.OA 

Power Consumption Typ. 30 W at 230 VAC, 22 W at 110 VAC 


Accuracy 

Frequency accuracy (factory shipment): ± 5E-11 @ 25°C 

Internal Time Base 

Datum's Rubidium Oscillator 

Aging 

<5E-ll/month 
<lE-9 over 10 years 


1 X external reference signal, BNC/50 Q 

sine wave or square wave 5 MHz or 10 MHz 
signal levels: 1 Vrms ±10% or TTL min. 2.4 V/max. 5V, 
MTIE(200S)<1 ns 

1 X GPS disciplined frequency signal from Datum's GPS FC 
product, TNC/50 Q 
1 X 1 PPS signal, BNC/50 Q 

square wave 1 Hz ±1E-8,1—10 Vpp, pulse length minimum 
150 ns, slope < 15 ns 


Size (WxHxD) 

10.24 X 4.72 X 14.37 inch (260 x 120 x 365 mm) 

Weight 

9.5 lbs. (4.3 kg) Nominal 

Options 

Power Supply 

Voltage Nominal 24 VDC, +20-30 VDC 

Current Consumption Maximum 2.5 A 

Accessories 

• Datum GPS-FC lOMHz product (P/N 84000000) 
including mounting parts (see inset below on page 91) 

•Transport Case (P/N 81700001) 

Interface Cable (RubiSource T&M / GPS-FC) 

• Cable Length 25m (P/N 45400710) 

• Cable Length 50m (P/N 45400720) 

(note: with cable type RG58 up to 250m available) 

• Baiun Transformer (see inset on page 91) 


Specifications subject to change without notice. 
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Portable Rubidium Test & Measuremeut Source 


Functional Features 


Applications 

The sine wave and square wave outputs of the RubiSource® 
T&M are typically provided for metrology and calibration laborato¬ 
ry equipment such as: 

• Universal Counter 

• Spectrum Analyzer 

• Synthesized Signal Generator 


Operation With Other Datum Products 

The RubiSource® T&M has one reference input specifically 
designed for easy connection to Datum's GPS-FC to provide exact 
GPS timing information (see inset below). 



Automatic Frequency Adjustment 


Calibration of the RubiSource® T&M has been made extremely 
simple. There is no need for external frequency difference meters 
or phase comparators. Just connect a 5 MHz or 10 MHz reference 
signal from a primary standard (Cesium, GPS disciplined rubidium) 
to the rear panel input. The RubiSource® T&M will automatically 
sense the signal, evaluate its stability and slowly (typically within 10 
minutes) tune the output signals to a frequency accuracy of <2E-11. 
The unit will continue to operate with the excellent performance of 
the internal rubidium oscillator until a new calibration cycle is start¬ 
ed. The calibration parameters will be retained in a non-volatile 
memory. 

By connecting Datum's smart GPS antenna (GPS-FC) the 
RubiSource® T&M can serve as a GPS disciplined frequency stan¬ 
dard exceeding even the long-term frequency accuracy of caesium. 

Automatic frequency adjustment can be disabled with a recessed 
slide switch. Switch tampering can be prevented by placing a cali¬ 
bration sticker across its access opening. 





The Datum GPS-FC GPS 
Frequency Controller is a very 
compact GPS-disciplined low cost 
frequency system. This smart system 
makes use of the accurate GPS tim¬ 
ing signals and generates high per¬ 
formance frequencies. 



The Baiun Transformer is a 

bi-directional adapter for frequen¬ 
cy and traffic interfaces 
converting signals from 120Q bal¬ 
anced (Sub-D9 interface ) to 75Q 
unbalanced (BNC interface) and 
vice versa. 
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Portable Rubidium Test & Measuremeut Source 

Functional Features 




Ventilator 


1 PPS Input/Output Synchronization 

The 1 PPS output can be synchronized to an external refer¬ 
ence 1 PPS. The RubiSource integrity checks the signal at the 
1 PPS input and synchronizes its output to better than 100ns. 

A front panel LED indicates successful synchronization. The 
LED turned off indicates loss of synchronization. 


Rear View 


Functional Monitoring/Built-in Test Equipment 

Extensive continuous self tests monitor critical functions of the RubiSource® T&M to ensure its high accuracy. Failures of the 
equipment hardware compromising the frequency accuracy of the output signals will be detected. 

When power is applied the unit enters into a warm-up phase for a few minutes until It reaches full accuracy. 

Front panel LED indicators inform the user of the status of the unit. 


Alan Deviation (10 MHz sine wave) 


T = 1 second 
T = 10 seconds 
I = 100 seconds 


<2.5E-11 typically < l.OE-11 

<0.8E-11 

<0.25E-11 



Specifications subject to change without notice. 
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Features Overview 


Superior shock and vibration performance characteristics 

48-Hour Holdover 

Aging <5E-11 per month 

Single PWB with Surface Mount Technology 

Superior Ease of System Integration 

Meets GSM Frequency Requirements 


8100 Rugoedized Rubidium Osciiiator 



The Datum 8100 is an enhanced version of 
our popular commercial rubidium oscilla¬ 
tor. This ruggedized COTS rubidium oscil¬ 
lator is ideal for use in tactical applica¬ 
tions where shock, vibration sensitivity, 
excess relative humidity and other envi¬ 
ronmental effects are a challenge. 
Designed for ease of integration into fre¬ 
quency and timing systems, the Datum 
8100 offers a low profile and single circuit 
board construction that uses surface 
mount technology. The circuit board is 
conformal-coated for increased moisture 
resistance, and special precautions are 
taken for improved shock and vibration 
tolerance. The height and footprint easily 


meet the requirements for 1U VME 
applications. Use of both a filtered 
D-Connector for I/O signals and an outer 
mu-metal cover minimizes EMI emissions 
and susceptibility. For ease of integration, 
the Datum 8100 only needs one input sup¬ 
ply voltage and will allow direct plug-in 
into another circuit board. 

The long life rubidium lamp and extended 
crystal control range of the Datum 8100 
helps extend operating periods, minimize 
maintenance and gives acceptable per¬ 
formance of more than a decade. By 
design, the Datum 8100 provides a stable 
frequency with good short and long-term 


stability, and excellent spur performance. 
A 5V CMOS-compatible alarm signal 
derived from the basic physics operation 
indicates when output frequency is out¬ 
side roughly +5E-8 of absolute frequency 
offset. The low temperature coefficient 
and excellent frequency stability extend 
holdover performance. 

Suitable applications include shipboard, 
airborne, navigation timing, range timing 
and other tactical applications that need 
the performance level associated with 
rubidium technology in a commercial off 
the shelf (COTS) package. 






8100 Ruggedized Rubidium Osciiiator 


Specmcanons 

Electrical Specifications 

Output/Frequency/Waveform 10 MHz sine wave 


0.55 V rms ± 0.05 V rms into 50Q 

50Q@10 MHz 


Output Level 

(+7.8 ±0.8 dBm) 

Output Impedance 

Phase Noise 
(SSB) 


Spurs 

Harmonic 

Non-Harmonic 


Short Term Stability 


Input Voltage Range 
Voltage Sensitivity 
Input Power, Quiescent 

Status Monitor 
Analog 

Digital 

Lock 

Unlock 


1 Hz 
10 Hz 
100 Hz 
1000 Hz 
10 kHz 


Other: 

1 Hz to 1 kHz 
1 kHz to 10 kHz 
10 kHz to 100 kHz 
>100 kHz to 1 GHz 


T =1 sec 
T =10 sec 
T =100 sec 


-75dBc/Hz 
-89 dBc/Hz 
-128dBc/Hz 
-140 dBc/Hz 
-147 dBc/Hz 


<-51 dBc 
<-65 dBc 
<-89 dBc 
<-97 dBc 
<-100 dBc 
<-68 dBc 

<5E-11/month 
<1E-9 

+5E-11(25° C) 
<+2.5E-11 
hrs power off) 

<2.5E-11 

<0.8E-11 

<0.25E-11 


>±1.5E-9 

>±1.5E-9(0V to +5V) 

(at 25° C) 

<5.4 min 
<7.3 min 
<10.6 min 
<1.43 amps 


Frequency Control 

Internal trim range (trimpot): 

External trim range (electronic): 

Warm-up (at-20°C) 

Time to Lock <8.7 min 

Timeto<1E-9 <10.2 min 

Time to <4E-10 <12.7 min 

Max. Input (Amps) @ 24 V <1.45 amps 

+19 TO 32 Vdc 

.72E-11/V (over Input voltage range) 
+24Vdc <13W@25° C 
+19Vdc <7W@65° C 

VCXO volts, lamp volts 
(20 kOhm impedance, filtered) 

LOCK monitor: 5V CMOS load 
<0.2V(CMOS Low) 

>2.5V (CMOS High) 


Aging Monthly (after 1 month): 

10 years 

Frequency Accuracy At Shipment 
Frequency Retrace 

(after 24 hrs power on @ 25° C & up to 48 



Environmental Specifications 


Operating Temperature 

Temperature Coefficient 
|y (70° C)-y(-25° C)| 
|y(50° C)-y(0° C)1 

Storage Temperature 

Altitude 

Operating 

Non-operating 


-25° C baseplate to +70° C BP 
0° C to +50° C 

<6E-10 

<3E-10 

-55° C to +85° C 


-200 ft to 70,000 ft. 
-200 ft to 70,000 ft. 


Magnetic Field Sensitivity, dc (±2 GAUSS) ±4E-11/GAUSS 


Relative Humidity < 80%, Non condensing; meet or 
exceed Bellcore TR-NWT-000063, 
Issue 5, Section 4.2.1 (over 1.7° C- 
49° C ambient) 


Vibration 

Non-Operating Mil Std 202 Method 214 Test Cond. 

1-3 G's RMS Random 

EMI Compliant to FCC Part 15 Class B 

(conducted and radiated emissions) and 
complies with EN55022B emissions 
(radiated and conducted) and EN50082-1 
(immunity) 


MTBF 


Amb. Temp 20°C 

MTBF (hrs) 381,000 


Per Bellcore TR-NV\/T-00332, (Ground 
Fixed, Controlled) 

25°c 30 “C 40°C 50°C 60°C 

351,000 320,000 253,000 189,000 134,000 


(RELEX software V5.1, part stress, MET 1 case 3) 


Physical Specifications 

Weight 1.10 lbs. maximum 

Size 3.7" X 5.0" X 1.5" H 

Warranty 2 years 

Extended Warranty Consult factory 

Note: Consult factory for application support, test reports or spe¬ 
cial requirements. 

Outline Dimensions 




Specifications subject to change without notice. 
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Features Overview 


Modern militarized design 

COTS/smd/pem devices for lower cost, enhanced features and improved performance 

RS-232 digital control and monitoring 

Ruggedized high performance Rb physics package 

Dual 5 or 10 MHz sine or squarewave outputs 

Separate heater and electronic power lines , 

+15 or +22-32 VDC power options 

Low phase noise option 

Internal temperature compensation option 


8130A Militarized Rubidium Oscillator 



The Datum 8130A is an enhanced version 
of our popular M-100 rubidium oscillator. 
This modern off-the-shelf militarized 
rubidium oscillator is ideal for use in tacti¬ 
cal applications where shock, vibration, 
humidity and other environmental factors 
are a challenge. The circuit boards are 
conformal-coated for moisture resistance, 
and special precautions are taken for 
improved shock and vibration hardening. 
Use of a filtered power/monitor connector 
minimizes EMI emissions and susceptibili¬ 
ty. Designed for ease of integration into 
frequency and timing systems, the Datum 


8130A offers a smaller size MIL atomic 
frequency reference with a heritage of 
over 25 years of proven experience in the 
design, qualification and production of 
atomic frequency references. 

The long life rubidium lamp and extended 
crystal oscillator control range of the 
Datum 8130A minimizes maintenance 
requirements. The Plastic Encapsulated 
Microcircuits (PEM) devices are subject¬ 
ed to a proprietary qualification process 
for improved reliability. 


The Datum 8130A provides a stable fre¬ 
quency with good short and 
long-term stability, and excellent overall 
performance. The unit includes an 
RS-232 digital interface for monitoring and 
frequency adjustments. 

Suitable applications include ground, 
shipboard and airborne navigation, timing 
and other tactical applications that need 
the performance level associated with 
rubidium technology in a militarized off- 
the-shelf package. 





8130A Militarized Rubidium Oscillator 

Specifications 


ELECTRICAL SPECIFICATIONS 

Output FrequencyA/Vaveform 5 or 10 MHz sine or square wave 
Output Level (2 outputs) +7.0 ± 1.5dBm (each output) 

0.5 V rms nominal into 50Q 
Output Impedance 50Q nominal @ 5 or 10 MHz 

Phase Noise (SSB), £(f), dBc/Hz 


SB Freq 

Standard 

Low Noise 

Low Noise 

10 MHz 

5 MHz 

10MHz 

1 Hz 

-70 

-100 

-85 

10 Hz 

-90 

-125 

-115 

100 Hz 

-120 

-140 

-140 

1 kHz 

-135 

-150 

-150 

10 kHz 

-140 

-155 

-155 

100 kHz 

-140 

-155 

-155 

Spectral Purity 

Harmonics 

< -30 dBc 


Non-Harmonics 

< -80 dBc 

Aging 

Monthly (after 1 month) 

< 3 E-11/month 

10 years 


<1 E-9 

Frequency Accuracy At Shipment 

1 E-ll (@+25°C) 

Frequency Retrace 



<5 E-ll 

Short Term Stability a (x) 



T (sec) 

Standard 

Low Noise 


10 MHz 

10MHz 


1 

<1E-11 

<3E-11 


10 

<3E-12 

<3E-11 


100 

<1E-12 

<3E-12 


Frequency Control 

Analog Freq. Adj. Range 

1 E-9 


Digital Freq. Adj. Resolution 

3.4 E-13 

Warm-up 


At-40°C 

At +25°C 

Time to Lock 


< 14 min 

< 8 min 

Time to 2E-10 


< 19 min 

< 12 min 

5E-10 


< 17 min 

< 10 min 

Max. Input (Watts) @ 28 V 

< 35 Watts 

< 35 Watts 

Steady-State (Watts) @ 28 V 

< 22 Watts 

< 15 Watts 

Input Voltage Range 


+22 to 32 Vdc, protected against 

(Separate heater and 


reverse polarity and transients 

electronic power lines) 


(+15 ±0.5 Vdc as an option) 

Voltage Sensitivity 


5E-12 (10% voltage change 


Input Power, Quiescent 


from nom. 28 Vdc) 

+28 Vdc < 12W @ +25°C baseplate 
+28 Vdc < 8W @ +68°C baseplate 


Status Indicators (TTL Logic) Lock(BiTE) 
RF O/P 
Light 

Analog Monitors (0-12Vdc) Light 

Lamp Oven 
Signal 


Oven Demand 


Control Voltage 
Cavity Oven 


RS-232 Control/Monitor Interface 

Provides ID, status/monitor information, 
and frequency/operating parameter 
adjustments.Protocol: 9600, 8,1, None, 
No flow control. 

Note; Consult factory for application support, complete SCD, 
test reports or special requirements. 



ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 


Temperature 

Operating 

Storage 

Sensitivity 


-40°C ambient to +68°C baseplate 

-62°C to +85°C 

<3E-10 over op. temp, range 


Pressure Sensitivity 
Altitude 


Thermal Shock (Non-operating) 

MIL-STD-202, Method 107, Test Condition A, 10 cycles -40 to +68°C 
Orientation Sensitivity <5 E-11 for any orientation 
<1 E-13/mbar 

Operating Sea level to 40,000 ft. 

Non-operating Sea level to vacuum 

Static Acceleration < 5 E-ll for lO g in any direction 
Magnetic Field Sensitivity <2 E-ii/Gauss 

Relative Humidity (Operating) 

0 to 95% RH per MIL-STD-810, Method 
507.1, Procedure II 
MIL-STD-810, Method 509.1, 

Procedure 1 


Salt Fog 


Vibration 

Operating 

Non-operating 


Shock 

Non-operating 
Acoustic Noise: 

EMI 


MIL-STD-810E, Method 514.4, 
Category 10 

MIL-STD-202, Method 204, Test 
Condition A, 0.3in. DA (Sine) 
lOg to 500 Hz 

MIL-STD-202, Method 213, Test 
Condition J, 30g, 11msec, half-sine 
MIL-STD-810, Method 512.2 


MIL-STD-461 for Class A1 and A3 Equipment 
Emissions CE03, CE07, RE02 

Susceptibility CSOl, CS02, CS06, RS02, RS03 

MTBF 

MIL-HDBK-217F, 90,000Hrs @+40°Cbaseplate 

On-Off Cycling Endurance 3600 cycles at any temperature 


Life 

Dimensions 

Height 

Width 

Depth 

Weight 

Warranty 

Extended Warranty 


20 years 

2.78" 

2.91" 

3.98" 

<2.0 lbs. maximum 
2 years 

Consult factory 


Option 

Option P/N 

• M-lOO Form, Fit & Function replacement 

MlOO 


Specifications subject to change without notice. 
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RUBIDIUM PRDDUCTS 

Modules, Instruments and Militarized Components 








Features Overview 


Primary Standard Time & Frequency Accuracy 
Six Buffered Low Phase Noise 10 MHz Outputs 
Six Buffered 1 PPS Outputs 
RS-232 Input/Output Control Port 
Rugged Airborne Package - Model 5401 
Rack Mount Chassis - Model 5402 


5401 & 5402 Disciplined Rubidium Oscillater 



Both the Model 5401 and Model 5402 
Disciplined Rubidium Oscillator track a 
1 PPS reference input to provide frequency 
outputs (1 PPS and 10 MHz) with the stabil¬ 
ity and accuracy of a primary standard, 
provided that the reference input is exact. 
Typically, the 1 PPS input would be 
obtained from a GPS receiver that outputs 
a corrected 1 PPS epoch. 

The difference between the 1 PPS refer¬ 
ence input and the internally generated 
1 PPS (derived from the rubidium oscilla¬ 
tor) is measured and then used to contin¬ 
uously correct the oscillator frequency. 


The correction algorithm compensates for 
oscillator error. It smooths jitter from the 
GPS receiver module due to ephemeris 
and satellite switching errors. The result 
is a smoothed, coherent 1 PPS reference 
and 10 MHz frequency. 

The 1 PPS reference (rising edge on time) 
is buffered and output via six SMA con¬ 
nectors on the front panel of the Model 
5401 and via six BNC connectors on the 
rear panel of the Model 5402. The 10 MHz 
frequency from the rubidium oscillator is 
used to discipline an oven-stabilized 
quartz oscillator. The oven oscillator is the 


source of the low phase noise frequency 
outputs, which are buffered and output via 
six SMA or BNC connectors. An RS-232 
input/output port is provided for setup and 
control input as well as for status output. 

The Model 5401 is built in a rugged air¬ 
borne package, and is powered by 
+28 VDC, standard aircraft power voltage. 
The Model 5402 is built in a standard 3.5- 
inch rack mountable chassis, and is pow¬ 
ered by 90 to 240 VAC for world-wide utility. 
The performance specifications for both 
configurations are identical. 





M«Ms5Wlti«2 


Speciflcatlons 

ELECTRICAL SPECIFICATIONS 


10 MHz Sine Wave Outputs 

Signal Level 

1.6 to 3.0 V P-P into 50Q, adjustable 

Output Impedance 

50Q 

Short Term Accuracy 

<3.0X10-11 RMS@1 sec 

Long Term Accuracy 

<5X10-12 RMS @ 1000 sec 

Short Term Stability 

(while disciplining) 

T=100 sec: <2.5X10-12 

(Alan Deviation) 

Phase Noise 

<94dBc/Hz@l Hz 

Spurs 

<110dBc/Hz@10Hz 
<140dBc/Hz@100 Hz 
<147 dBc/Hz@ 1000 Hz 
<152dBc/Hz@>10kHz 
<40 dBc harmonic 

Port-to-Port Isolation 

<50 dBc non-harmonic 
>99 dB 

Coherence 

<2 ns (zero crossing of the 10 MHz 

sine wave relative to 1 PPS input) 

Connector Type: 

Model 5401 

SMA (isolated) 

Model 5402 

BNC (isolated) 

1 PPS Output 

Rise Time 

<5 ns (20% to 80%) 

Fall Time 

<1 ps (80% to 20%) 

Pulse Width 

20 ps ±0.1 ps 

Level 

5.75 VDC ±0.5 VDC into 50 

Output Impedance 

50Q 

Coherence 

<10 ns relative to mean 1 PPS input 

Port-to-Port Isolation 

>90 dB 

Isolation 

>90 dB (ref 1 PPS in) 

Connector Type: 

Model 5401 

SMA (isolated) 

Model 5402 

BNC (isolated) 

1 PPS Reference Input 

Rise Time 

<20 ns (10% to 90%) 

Fall Time 

<1 ps (90% to 10%) 

Pulse Width 

20 ns to 100 ps 

Level 

TTLor+10VDC±l VDC, 

Input Impedance 

selectable via RS-232 1/0 

50Q 

Connector Type: 

Model 5401 

SMA (isolated) 

Model 5402 

BNC (isolated) 

RS-232 Input/Output 

Baud Rate 

9600 

Parity 

None 

Word Length 

8 

Stop Bits 

1 

Connector Type: 
Model 5401 

MS27499E10B35S 

Model 5402 

DB9(F) 



ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 

Temperature 


Operating 

-20° C to + 50° C 

Storage 

-55° C to + 85° C 

Humidity 

0 to 95% (non-condensing) 

EMI 

Compliant with FCC Class B for 
conducted and radiated emissions 

Vibration 

Designed to meet MIL-E-5400, 
Curve II & III 

Crash Safety Shock 

30 g's for 11 ms 

MTBF 

Approximately 100,000 hours 

Power Input 

Model 5401 

Voltage 

+28VDC,MIL-STD-704A 

Power 

<80 W (power on) 

<40 W (after warmup) 

Connector Type 

MS27499E10B5P 

Model 5402 

Voltage 

90-240 VAC, 47-440 Hz 

Power 

<80 W (power on) 

<40 W (after warmup) 

Connector Type 

Commercial lEC 


Oimensions 



Model 5401 

Model 5402 

Height 

6.0" 

3.5" 

Width 

5.0" 

17" 

Depth 

10.0" 

12" 

Weight 

~8lbs 

~12lbs 


Specifications subject to change without notice. 
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RUBIDIUM PRUDUCTS 

Mudules. Instruments and Militarized Cemnenents 






who wonder what happened. 


- John M. Richardson Jr. 


Timing, Test & Measurement 









Intro 


Engineered to utilize the best high reliability quartz 
oscillator technology, Datum-Timing, Test and 
Measurement Quartz products are cost-effective 
solutions for a wide variety of applications that 
require an accurate, stable clock, and a redundant 
frequency source with a hitless switch or a fre¬ 
quency difference meter. 

Ideal for remote station use, Datum-Timing, Test 
and Measurement Quartz products provide superior 
spectral purity and short-term frequency stability. 
These products remove perturbations and interfer¬ 
ence due to the link between a master station and 
remote sites. Even when a master station break¬ 
down or link failure occurs, a graceful degradation 
of the long-term stability is experienced. 

In addition to excellent short-term frequency stabil¬ 
ity and spectral purity, these products feature mul¬ 
tiple frequency output signals for numerous uses, 
such as reference signals for up-converting to 
higher frequencies, stable clock or reference sig¬ 
nals in communications and telecommunications 
equipment, reference signals for calibrating other 
instruments and for recreating clean signals in long 
distribution runs. 



1050A QUARTZ FREQUENCY STANDARD 

--MONITOR—-^-- --1 I-TIME CONSTANT-j 

















Features Overview 


Low aging, to <5E-11 per day 
Outputs of 1 MHz, 5 MHz and 10 MHz; 100 kHz 
Front Panel Monitors and Function Meter 
Precision Front Panel and Remote Tuning 
New Low Phase Noise, -160 dBc @ 10 kHz 
Internal Battery and Automatic Charger Option 
Configuration with 1 PPS and or 100 kHz Outputs 
Disciplined Version Available 


1050A Quartz Frequency Standard 



The Datum 1050A Quartz Frequency 
Standard is a multiple output instrument 
suitable for 19" rack mounting. The instru¬ 
ment features a selected third overtone 
SC-cut precision quartz crystal with drive 
levels optimized for very low aging, excel¬ 
lent short and long term frequency stabili¬ 
ty, and retrace characteristics. 

The quartz crystal oscillator exhibits 
unusually high spectral purity at frequen¬ 
cies close to the carrier frequency permit¬ 
ting multiplication to millimeter-wave fre¬ 
quencies with excellent signal-to-noise 
ratio. A single stage solid-state oven, 
advanced design and careful component 
selection techniques ensures the instru¬ 
ment's highly stable operation and 
ruggedness. Normally operated from a 
115 or 230 VAC, 47 to 400 Hz power 


source, the instrument optionally offers a 
built-in standby battery and internal bat¬ 
tery charger. Switch over to this internal 
battery is automatic in the event of exter¬ 
nal power failure. 

Operating controls and monitors are con¬ 
veniently located on the front panel. LED 
status monitors indicate Power On, Power 
Alarm, Oven Ready (oscillator at operating 
temperature) and when fitted Battery On 
and Battery Charge. A built-in meter and 
thumb wheel switch permit monitoring of 
supply voltage, control voltage, oscillator 
oven and when fitted battery voltage and 
battery charging current. Five digital 
thumb wheel switches permit offset of the 
frequency over a range of 4E-7. Rear 
panel connections include fused power 
input connections and 1 MHz, 5 MHz and 


10 MHz output BNC connectors. 100 kHz 
and or 1 PPS outputs are also available. A 
frequency-control voltage can be applied 
through a BNC connector for external tun¬ 
ing of the crystal oscillator. 

The Datum 1050A satisfies a wide variety 
of applications with stringent requirements 
for precision time and frequency in radar 
systems, missile range timing systems, 
deep space communications, satellite 
command terminals, GPS monitoring sta¬ 
tions, calibration labs and test equipment. 
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1050A Quartz Freauency Standard 


Specifications 



ELECTRICAL SPECIFICATIONS 


ENVIRONMENTAL & PHYSICAL SPECIFICATIONS | 


Outputs 

1 MHz, 5 MHz, and 10 MHz 
1 V rms 
-40 dB 

-80 dB 
-70 db 

lE-10 

Is IE-12 

10s IE-12 

100 s lE-12 

SSB Phase Noise (Bandwidth = l Hz): 

Offset from signal 
1 Hz 
10 Hz 
100 Hz 
1000 Hz 
10000 Hz 

Frequency Adjustment Range: 

Front Panel 5 digit 4E-7 

Maximum Frequency Change; 

Operating temperature 1E-9 

Load change (50Q ± 10%) 5E-11 


@5 MHz 
-116dBc 
-140 dBc 
-150 dBc 
-157 dBc 
-160 dBc 


Outputs 

Output amplitude/50Q 
Harmonic distortion 
Spurious signals: 

5 MHz 

100 kHz, 1 MHz, 10 MHz 

Aging Per Day* 

Short Term Stability 
for time averaging time: 


* Aging typically improves to a level of parts in E-11 per day. 

Observed aging rates as low as 1 E-12 reported after years of unperturbed operation. 


Temperature Ranges: 


2^ 

Operating 

0°C to 50^ 

S 

Storage 

-60°C to SO^C 

90 

Storage with optional battery 

-40°c to eo^c 

3 

—1 

Power Requirements 


S 

Standard: 

Disciplined: 

2 

DC input 26to30V,8W@25°C 

26 to 30V,13W@25°C 

e 

AC input 115or230V±10%, 

115 or 230V±10%, 

CO 

CO 

47to400Hz, 20W@25' 

’C 47 to 400Hz, 30W @ 25” C 

(^■1 

S 


Dimensions 

Height 

Width 

Depth 


3.5 inches (89 mm) 
19 inches (483 mm) 
18 inches (457 mm) 


CO 


Weight 

Basic Unit 21 lbs. (9.5 kg) 

With Internal Battery & Charger 33 lbs. (15 kg) 


CO 


Options 

100 kHz Output (Option 001): 

Output amplitude/50Q 1 V rms 

Connector on rear panel BNC 

Internal Battery and Automatic Charger (Option 002) 

Standard: Disciplined: 

Charge Capacity @ 25°C ~10 hours ~6 hours 

Additional weight 12 lbs. (-^5.5 kg) 

1 PPS Output (Option 003) 


Connector (can use to drive digital clock) 

BNC 

Disciplined (Option 015): 


Warm-up time to lock 

30 minutes 

External phase lock: 


External oscillator frequency 

5 MHz 

External oscillator level 

1 V rms 

Resolution ±2.5E-12 


Loop time constant (switch selectable) 

1 s or 100 s 

Digital tuning range 

2E-8 

Automatic acquisition 

2E-8 


CO 



Options 

Option P/N 

• 10kHz Output 

001 

• Disciplining option 

015 

• 1 PPS output 

003 

•Three 10MHz outputs 

010 

• One 5MHz and two 10MHz outputs 

105 

• Manual with parts list and diagrams 

1050M 

• Operators Manual 

1050P 


Specifications subject to change without notice. 
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QUAR1Z PRODUCTS 
















Features Overview 


Low aging, 5E-11 per day 
Low phase noise, -160 dBc at 10 kHz 
Independently buffered outputs 
Linearized electronic frequency control 
Fast warm-up, 15 minutes to 2E-8 
High reliability available 


1000B Ultra-Stable Crystal Oscillater 



The Datum 1000B achieves low aging 
rates by utilizing high performance SC-cut 
quartz crystal resonators. The specified 
aging is reached within 30 days of contin¬ 
uous operation, and typically continues to 
improve. Several users report observed 
aging rates as low as lE-12 per day after 
years of continuous operation. 

A dewar-insulated oven provides superior 
temperature stability over the full temper¬ 
ature range. The maximum frequency 
change over the operating temperature 
range 0°C to 55°C is <5E-9. An oven tem¬ 
perature indicator (lOmV per degree K) is 
provided at the power connector. 


The oscillator circuit produces phase 
noise of -116 dBc at 1 Hz and -160 dBc at 
10 kHz. Low noise, high isolation buffer 
amplifiers provide two or four independ¬ 
ent outputs. The buffer amplifiers isolate 
outputs from load variations. An internal 
voltage regulator minimizes fluctuations 
due to power supply ripple. 

Linearized electronic frequency control 
allows the use of servo loop techniques 
for fine frequency tuning. Linearity is bet¬ 
ter than 5% over the specified tuning 
range. 


The Datum lOOOB crystal oscillator meets 
the demands of a wide range of applica¬ 
tions for military and industrial environ¬ 
ments. The oscillator is found in; Precision 
frequency counters and synthesizers, GPS 
receivers. Microwave multiplier chains. 
Phase noise calibration test equipment. 
Stratum II telecommunications applica¬ 
tions, Radar and tactical communications 
systems. Secure communications sys¬ 
tems, Satellite ground terminals and 
space flight systems. 





1000B Ultra-Stable Crystal Oscillator 


Specifications 



ELECTRICAL SPECIFICATIONS 


ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 


Outputs 


(Independently buffered) 


Frequency 

@5MHz 

@10MHz 

Option 1 (-503) 4 outputs 

Four 


Option 2 (-507) 2 outputs 

One 

One 

Output Amplitude 

Option 1 (-503): Two @ 

1.0 V rms 


Two @ 

0.5 V rms 


Option 2 (-507): 1 each @ 

1.0 V rms 

1.0 V rms 

Harmonic distortion 

-40 dBc 

-40 dBc 

Spurious signals 

-80 dBc 

-80 dBc 

Connectors 

RF(J1-J4) 

SMA 


Power (J5) 

9 pin 0 

Subminiature 

Frequency Adjustment Range 

Option 1 

Option 2 

Mechanical 

None 

4E-7 

Electrical 

Tuning slope 

Positive 

Negative 

Control Range 

0 to 10 V 

-10 to 10 V 

Output Frequency 

Option 1 (-503) 

5 MHz 


Option 2 (-507) 

10 MHz & 5 MHz 

Aging Per Day (See Note 1) 

<1E-10 


Short Term Stability c(y)t 

for averaging time x of: 

Is 

IE-12 


10s 

lE-12 


Phase Noise (-dBc/ Hz) 

mmz 

@10MHz 

1 

-116dB 

-108 dB 

10 

-140 dB 

-134 dB 

100 

-150 dB 

-144 dB 

1,000 

-157 dB 

-150 dB 

10,000 

-160 dB 

-153 dB 

100,000 

-160 dB 

-153 dB 


Maximum Frequency Change 

Option 1 Option 2 


(peak-to-peak) as a Function 


of Operating Temperature; 1E-9 

5 E-9 

0 to 55° C 


Load Change (50Q + 10%) 5 E-ii 


Input Voltage 


Oven Supply 

18 to 30 Vdc 

Electronics Supply 

18 to 30 Vdc 


Specifications subject to change without notice. 


Supply Sensitivity 

1%Vin18to30V < IE-11 

EMI Susceptibility (side bands) 

0.1 Vrms on power supply 

inputs 10 Hz to 104Hz <-100dBc 


Temperature 

Operating 0° C to 55° C 

Non-Operating -28° C to 90° C 

Power Requirement (typical 10%) 

Warm Up 13W 

Operating @ 25° C 3.2W 

Warm Up to 2E-8 of final frequency 15 minutes 

Oven Monitors Temperature 10 mV/ C° 

Dimensions 

Height 3" 

Width 3" 

Depth 6.6" 

Weight i.5lb(0.78kg) 



BOTTOM VIEW 
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QUARTZ PRODUCTS 

Commercial a Military Oscillators and Instruments 







































Features Overview 


Compact size 

Low Phase Noise: @ 1 Hz -120 dBc 
Excellent Temperature Stability: ± 2.0E-9 
Fast Warm Up: 10 minutes 
Aging Rate: ± lE-10 per Day 
Allan Deviation <1E-12 


line Series Quartz Crystai Osciiiater 



The Datum 1111C is the most recent ver¬ 
sion of a compact fast warm up, low 
phase noise quartz crystal oscillator Ini¬ 
tially developed for direct replace of a 
competitor's model. It delivers spectrally 
pure sine wave and can be tailored to 
your specific needs. Used extensively in 
our cesium standards this oscillator 
employs the latest in oven and SC cut 
quartz crystal technology. 

Applications include cesium standard local 
oscillators and variety of OEM uses where 
size, phase noise & low aging matter. 





line Series Quartz Crystal Osclllater 


SpecHlcatious 


Output 

Frequency 

Waveform 

Amplitude 

Spurious 

Harmonics 

1111C@5MHz 

5 MHz 

Sine 

7 ±1.0 dBm 
<-80 dBc 
<-30 dBc 

1111C@10MHz 
10 MHz 

Sine 

7 ±1.0 dBm 
<-80 dBc 
<-30 dBc 

Aging Per Day 

lE-10 

IE-10 

Frequency Accuracy 
@ Shipment 

±5E-9 

±5E-9 

Electrical Tuning 

RangelOto ±5V) 

1.5E-7 

3E-7 

Digital Tuning Range 

±1.5Hz@5MHz 

±3 Hz @10 MHz 

Frequency Accuracy 

±lE-9 

±1E-9 

Allan Deviation 
Frequency Retrace 

<1E-12 (t = 1 second, i = 10 seconds) 

IE-8 (after 1 hr. power on 


@ 25°C & up to 48 hrs. power off) 


Phase Noise (-dBc/Hz) 

@5Mhz 

@10 MHz 

1Hz offset from carrier 

-116 

dBc/Hz 

-106 dBc/Hz 

10 Hz 

-140 

dBc/Hz 

-134 dBc/Hz 

100 Hz 

-150 

dBc/Hz 

-144 dBc/Hz 

1kHz 

-157 

dBc/Hz 

-151 dBc/Hz 

10 kHz 

-160 

dBc/Hz 

-153 dBc/Hz 

Power 




Input Voltage Range 


15to24Vdc 

Power Steady State 


150 mA@25°C 

Power at turn-on 


500 mA @ 25“C 

Load Sensitivity (10%) 


5E-10 


Voltage Sensitivity (105) 


2E-10 


Warm-up 




Time Required 


10 Minutes 

Frequency @ 25°C 


2E-8 





INTERCONNECT TABLE 

NAME 

CONNECTION 

GROUND 

El 

GROUND 

E2 

SDA SERIAL DATA 

E3 

SCL SERIAL CLOCK 

E4 

24 VDC 

ELI 

10MHz 7dBm (RF OUT 1) 

J1 

VT 

J2 

5MHz 13dBm (RF OUT 2) 

J3 




Specifications subject to change without notice. 
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QUARTZ PRODUCTS 

Commercial a Military Oscillators and Instruments 

































































Features Overview 


Output Frequency: 

Fast warm up: 

Low power consumption: 
Compact sizes -Typical: 
Frequency Aging 5 MHz: 

-@10MHz: 

Temperature Coefficient: 

Fast Warm-up Option Available 


4 MHz-60 MHz 

5 Minutes from -55°C 
1.3W@25°C (In Vacuum) 
1.33" X 1.33" X 1.33" 
5E-ll/day, 1.5E-8/year 
3E-10/day,4E-8/year 
±lE-9(-20°Cto 60° C) 


9600 Series Tactical Military Oscillaters 



Description 

The Datum 9600 is an ultra-miniature 
ovenized crystal oscillator designed to pro¬ 
vide high stability RF sine wave output. 

The use of hybrid circuity produced allows 
for the greatest reduction in size possible 
without compromise of the performance or 
reliability. 

Assembly is performed by skilled operators 
certified to NASA approved workmanship 
standards. Hybrid circuits produced at facili¬ 
ties qualified to MIL-PRF-38534C. All discrete 
components are manufactured and tested to 
grade 2 requirements per Mil-Std-975. 


The environmentally rugged Datum 9600 fea¬ 
tures a SC-cut quartz resonators and sus¬ 
taining electronics which are controlled at 
precise temperature to achieve temperature 
insensitive performance, excellent short 
term stability, phase noise and aging char¬ 
acteristics. 

Backed by an extensive oscillator legacy the 
Datum 9600 series meets the challenges of a 
military specification for time and frequency, 
even under the most adverse environmental 
conditions. 


The Datum 9600 oscillator series delivers 
high end crystal oscillator precision required 
for both time and frequency in a wide variety 
of applications such as: 

• Radio navigation 

• Radar Warning Receiver 

• Satellite transmission 

• Satellite tracking and guidance 

This rugged, compact crystal oscillator is 
especially advantageous when utilized in 
mobile transportable and portable applica¬ 
tions where fast warmup, low power con¬ 
sumption and small size is required. 








9600 Series Tactical Military Oscillaters 

SpecHicatioas 



ELECTRICAL SPECIFICATIONS 


Output Level (TTL Option) 

7.0 dBm. 


Short/Long-Term Stability 

@5 MHz 

@10 MHz 

1 second (Allan Deviation) 

2E-12 

5E-12 

10 second (Allan Deviation) 

IE-12 

5E-12 

Frequency Aging 

@5 MHz 

@10 MHz 

Per Day 

5E-11 

3E-10 

Per Year 

1.5E-8 

4E-8 

Phase Noise (dBc/-Hz) 

@5 MHz 

@10 MHz 

1 

-116 

-100 

10 

-140 

-125 

100 

-145 

-145 

1,000 

-157 

-150 

10,000 

-160 

-155 

100,000 

-160 

-155 

Frequency vs. Temperature 

±4E-9 


Harmonic Distortion 

-30 dBc 


Non-Harmonic Distortion , 

-90 dBc 


Frequency Retrace 

±1E-8 


(After up to 24 hrs. off & 1 hour's use at 25°C ) 


Input Voltage 



Range 

12 to 24 Vdc 


Sensitivity 

5E-10, ±5% 


Power, Steady State 

1.3 Watts @25°C (In Vacuum) 

Warm-Up Power 

4-8 Watts 


Load Change Sensitivity 

+1E-9, ±5% 


Warm-Up Time From -BB^C 

< 5 minutes to 2E-8 

Electrical Frequency 



Control (EFC) Range 

±4E-7 minimum 

EFC Voltage Input 

Oto +5Vdc, (+) Sensing 


ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 


Operating Temp. Range 

-54°C to +76°C 

Storage Temperature 

-55°C to +100°C 

Acceleration Sensitivity 

Typical 

4E-9 per g 

Option 1 

<2E-9 per g 
(worst case axis) 

Random Vibration 

20 grms 

Pyrotechnic Shock 

3000 gs 

Radiation Rated: 

100 krad (Si) 

EMI/EMC Specification 

For performance levels 
contact the factory 

Reliability Specification 

MIL-HDBK-217E 

Mean Time Between Failure 

>4 million hrs. @55°C 

Dimensions 

Option 1 

Option 2 

Height 1.33" 

1.9" 

Width 1.33" 

1.5" 

Depth 1.33" 

1.5" 

Weight 3.5 ounces 

5.5 ounces 

Volume 2.35 cu inches 

Options 

2.55 cu inches 

• Crystal Filter 

• Space Qualified 


Typical Test Results for the 10MHz Oscillator 



Specifications subject to change without notice. 
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QUARK PRODUCTS 

Commercial & Military Oscillators and Instruments 









































O Datum 


Time ripens ail things 
No man is born wise. 


Miguel de Cervantes 
Saavedra 


Timing, Test & Measurement 








Intro 


Datum-Timing, Test and Measurement's experience 
developing advanced time and frequency technology 
has expanded into a sophisticated line of Fiber Optic 
distribution, RF distribution and synthesizer products. 
Our series of distribution products include low phase 
noise, high channel isolation, IRIG-B, colorburst, 1 
PPS and fiber optic modules that are designed to dis¬ 
tribute multiple frequencies with little or no signal 
degradation. They are available with a wide variety 
of optional configurations including ruggedized mod¬ 
ules. In addition. Datum offers a fully integrated 
Distribution unit that provides a redundant switch, 
input & output monitoring, and distribution all in one. 

Our synthesizer products feature configurable out¬ 
puts, a choice of using a 5 or 10MHz input reference 
and are G.703 ITU compliant. 

These products are typically used with our frequency 
standards and oscillators and are an effective way to 
distribute and synthesize RF signals in test facilities 
and engineering laboratories as well as portable test¬ 
ing stations. 


I 
















Features Overview 


Low Phase Noise 
High Channel Isolation 
Ten Channel Output Distribution 
Daisy Chain For More Than 100 Outputs 


6502 RF Distribution Moduie 



The DATUM 6502 Distribution Module is a 
ten channel, RF distribution amplifier pack¬ 
aged in a 1U rack mount chassis. It is com¬ 
prised often low phase noise RF amplifiers 
that maintain high channel isolation 
(>100dB). Up to ten units can be daisy 
chained together to give up to 100 outputs 
or each output of one unit can be used as a 
source for other 6502 units to give almost 
infinite expansion capability with virtually no 
signal degradation. 


The 6502 standard configuration accepts 
input frequencies from 0.1 MHz to 10MHZ at 
IVrms amplitude and provides ten buffered 
outputs of the same frequency. Each output 
and input has an alarm indicator that warns 
of either a loss of signal or a signal of insuf¬ 
ficient amplitude. 

The 6502 is also available in custom config¬ 
urations. Please contact Datum - TT&M 
with any specific requirements. 













ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 


6502 RF Distribution Moduie 



Specifications 


ELECTRICAL SPECIFICATIONS 


RF Output (ten) 
Frequency 
Level 

Harmonic Distortion 
Non-Harmonic signals 
Load Impedance 
Isolation 
Connectors 


0.1 to 10 MHz 
1 V rms (nominal) 

< -40 dB 

< -80 dB 
50Q 

>100 dB* 

BNC 


*lsolation between channels one to ten >130 dB 


Additive SSB Phase Noise 

(1 Hz Bandwidth)Offsetfrom carrier 
1 Hz 


10 Hz 
100 Hz 
1,000 Hz 
10,000 Hz 

RF Input 
Frequency 
Level 


-120 dB 
-135 dB 
-145 dB 
-155 dB 
-160 dB 


0.1 to 10 MHz 
1 V rms (nominal) 


Alarm Output 

Summary alarm indicates failure of any output signal. 


Each Output & Main Red LED 

Non-alarm condition Relay energized (fail safe) 

C Form contacts 


Alarm 0/P Disable 
Connector 

Controls & Indicators 

Power 

Alarm 

Alarm Override 
(optional for 6502B) 


Panel switch 
9 pin D-male 


Green LED, power is connected 
Red LED, signal output failure 
Toggle Switch: 

Up = Alarm Enabled 
Down = Alarm Disabled 


Please note: if input level is less than lOdBm specify 
low alarm threshold version (-509). 


Temperature (operating) 

Relative Humidity 

Power Requirements 

AC Input (-i-/-15%) 

DC Input (optional) 

Dimensions 

Height 

Width 

Depth 

Weight 


0° to 55°C 

0 to 95%, non-condensing 


120or 230VAC,<10W 
20 to 70 V DC, low 


ID (-1.75 inches) 
19 inches 
12 inches 

<5 lbs. 


Options 

Option P/N 

• Front mounted connectors 

502 
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DISTRIBUTION MUDDIES 











Features Overview 


Superior IRIG B Signal Distribution 

High Channel Isolation 

Rack Mount or Bench top 

Ten Channel Output Distribution 

Compact & Light weight 

Daisy Chain For More Than 100 Outputs 


6504IRIG-B Distributien Module 



The DATUM 6504 Distribution Module Is a 
ten channel, IRIG-B distribution amplifier 
packaged In a lU rack mount chassis. It is 
comprised often low phase noise RF 
amplifiers that maintain high channel iso¬ 
lation (>100dB). Up to ten units can be 
daisy chained together to give up to 100 
outputs or each output of one unit can be 


used as a source for other 6504 units to 
give almost infinite expansion capability 
with virtually no signal degradaion. 

The 6504 standard configuration accepts 
an IRIG-B time code signal in DCLS form 
and provides 10 buffered IRIG-B outputs. 
Each output and input has an alarm indi¬ 


cator that warns of either a loss of time 
code or a time code of Insufficient ampli¬ 
tude. 

The 6504 Is also available in custom con¬ 
figurations. Please contact Datum - TT&M 
with any specific requirements 
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6504IRIG-B Distribution Moduie 


Spocifications 



ELECTRICAL SPECIFICATIONS 


ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 


Time Code Outputs (ten) 
Code Format 
Modulation Frequency 
Modulation Ratio 
Amplitude 


IRIG-B (DCLS Form) 

1kHz 

3:1 

<3VP-P 


Time Code Input 
Code Format 
Modulation Frequency 
Modulation Ratio 
Amplitude 


IRIG-B (DCLS Form) 

1kHz 

3:1 

<3VP-P 


Controls & Indicators 

Summary alarm indicates failure of any output signal or power loss 

Power Green LED, power is connected 

Alarm Red LED, signal output failure 

Alarm Override Toggle Switch: 

(optional for 6504B) Up = Alarm Enabled 

Down = Alarm Disabled 


Temperature (operating) 0° C to 55° C 


Relative Humidity 

Power Requirements 

AC Input (±15%) 

DC Input (option) 

Dimensions 

Height 

Width 

Depth 

Weight 


0 to 95 %,non-condensing 


120 or 230 VAC, <10W 
22 to 56 V DC, low 


1U (^1.75 inches) 
19 inches 
12 inches 

<10 lbs 


Options 

Option P/N 

• Front mounted connectors 

502 



Specifications subject to change without notice. 


Datum-TT&M • 34Tozer Road • Beverly, MA 01915-5510 •Tel: +1-978-927-8220 • Fax; +1-978-927-4099 
USA Toll Free: 1-800-544-0233 • Web: www.datum.com • E-mail: ttmsales@datum.com 


125 


DISTRIBUTION MODUIES 

















Features Overview 


Converts 10MHz signal to 100kHz, 1MHz and 5MHz 

High Channel Isolation 

Rack Mount or Bench top 

Ten Channel Output Distribution 

Compact & Light weight 


6505 RF Distribution Moduie 



The DATUM 6505 Distribution Module is a 
ten channel, RF synthesizer and distribu¬ 
tion amplifier packaged In a 1U rack 
mount chassis. It is comprised often low 
phase noise RF dividers and amplifiers 
that maintain high channel isolation 
(>100dB). Up to ten units can be daisy 
chained together to give up to 100 outputs 
or each output of one unit can be used as 
a source for other 6505 units to give 


almost infinite expansion capability with 
virtually no signal degradation. 

The 6505 standard configuration accepts 
a 10MHz input frequency with a 1 Vrms 
amplitude. The output is factory set to dis¬ 
tribute either 100kHz, 1MHz or 5MHz sig¬ 
nals. Each output and input has an alarm 
indicator that warns of either a loss of 
signal or a signal of insufficient amplitude. 


The 6505 is ideal for conversion of 10MHz 
signals to 100kHz, 1MHZ or 5MHz for dis¬ 
tribution to multiple locations. 

The 6505 is also available in custom con¬ 
figurations. Please contact Datum - TT&M 
with any specific requirements. 
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6505 RF Distribution Moduie 



Specifications 


ELECTRICAL SPECIFICATIONS 


ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 


RF Outputs (ten) 


Frequency* 

(Choice of one for all ten 
Level 

Harmonic Distortion 
Non-Harmonic Signals 
Load Impedance 
Isolation 
Connectors 
*Factory configured 


100kHz, 1 MHz, 5MHz 
outputs) 

1 V rms (nominal) 
<-40 dB 
<-80 dB 
50 

>100 dB 
BNC 


Additive SSB Phase Noise: @5MHz 

(1 Hz Bandwidth) Offset from carrier 


1 Hz 
10 Hz 
100 Hz 
1,000 Hz 
10,000 Hz 

RF Input 
Frequency 
Level 


-120 dBc 
-130 dBc 
-140 dBc 
-150 dBc 
-155 dBc 


10MHz±500kHz 
1 V rms (nominal) 


Alarm Output 

Summary alarm indicates failure of any output signal 
Each Output & Main Red LEDs 

Non-alarm condition Relay energized (fail safe) 

Form C contacts 

Alarm 0/P Disable Front panel switch (6502A Only) 

Connector Type 9 pin D-male 


Controls & Indicators 

Power Green LED, power is connected 

Alarm Red LED, signal output failure 

Alarm Override Toggle Switch: 

(optional for 6505B) Up = Alarm Enabled 

Down = Alarm Disabled 


Please note: if input level is less than lOdBm specify 
low alarm threshold version (-509). 


Operating temperature 
Relative Humidity 

Power Requirements 

AC Input (+/-15%) 

DC Input (option) 

Dimensions 

Height 

Width 

Depth 

Weight 


0° C to 55° C 

0 to 95 %, non-condensing 


120 or 230 VAC, <10W 
22 to 56 V DC, low 


lU (-1.75 inches) 
19 inches 
12 inches 

<6 lbs. 


Options 

Option P/N 

• Front mounted connectors 

502 
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Features Overview 


Automatically switches in <1.5 seconds 
Primary & Secondary Input Selection 
Remote Status Report Capability 
Compact Rack Mount lU High Package 


6507 Auto Switchover Moduie 



The Datum 6507 is an automatic switch 
housed in a lU rack mount chassis. 

Idea for a fail-safe system that requires a 
continuous signal input, the Auto 
Switchover Module selects one of two 
input signals (primary or secondary) to 
pass along as the main output signal. In 
the event that the primary input signal is 
no longer available the Datum 6507 auto¬ 


matically switches to the secondary sig¬ 
nal in <1.5 seconds. This ensures a con¬ 
tinuous signal output when either input 
signal is available. A manual override 
allows selection of either the primary or 
secondary input. Front panel status LEDs 
indicates power, input selection -primary 
or secondary and the loss of any input 
signal. A male D-Connector facilitates 


external communication on each 
source's status and frequency. 
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6507 Auto Switchover Module 


Specifications 



ELECTRICAL SPECIFICATIONS 


RF Outputs (one) 

Frequency 

400 to 15 MHz 

Level 

500 mVp-p to 3 Vp-p 

Selection 

Manual switch, automatic (on loss 
of selected input) or through 
remote control. 

Connector 

BNC 

Alarm Output 

Summary alarm indicates faiiure of any input signal. 

Alarm Primary RF Input 

Red LED 

Alarm Secondary RF Input Red LED 

Non-alarm condition 

Relay energized 

(fail safe) C Form contacts 

Alarm 0/P Disable 

Panel switch 

Connector 

9 pin D-male 

RF Input (two) 

Frequency 

SOOHztolSIVIHz 

Signal Level 

500 mV to 3 V p-p 

Input selection 

Primary 

Green LED 

Secondary 

Green LED 

Connectors 

Primary 

BNC 

Secondary 

BNC 


ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 


Temperature (operating) 

OMo 50“ C 

Relative Humidity 

0 to 95% 

without condensation 

Power 

AC Input (+/-15%) 

120or230VAC,<10W 

DC Input (optional) 

22 to 56 V DC, low 

ON/OFF 

Green LED 

Dimensions 

Height 

1U (^1.75 inches) 

Width 

19 inches 

Depth 

12 inches 

Weight 

<5 Lbs. 


Options 

Option P/N 

• Front mounted connectors 

502 
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DISTRIBUTION NODDIES 








Features Overview 


Multiple Input and Output Frequency Options 

High Channel Isolation 

Rack Mount or Bench top 

Ten Channel Output Distribution 

Compact & Light weight 

Military Qualified 


6512 Militarized RF Distribution Module 



The Datum 6512 Militarized Distribution 
Module is a ten channel, RF distribution 
amplifier packaged in a lU rack mount 
chassis. It is comprised often low phase 
noise RF amplifiers that maintain high 
channel isolation (>100dB). Up to ten units 
can be daisy chained together to give up to 
100 outputs or each output of one unit can 
be used as a source for other 6512 units to 
give almost infinite expansion capability 
with virtually no signal degradation. 


The 6512 standard configuration accepts 
input frequencies of 1 MHz or 5MHZ at 
alSdBm amplitude and provides ten 
buffered outputs of the same frequency. 
Each output and input has an alarm Indica¬ 
tor that warns of either a loss of signal or a 
signal of insufficient amplitude. 

The 6512 is designed to withstand exten¬ 
sive shock and vibration making it ideal for 
RF distribution in tactical military environ¬ 
ments. 






6512 Militarized RF Distribution Module 

Specifications 



ELECTRICAL SPECIFICATIONS 

ENVIRONMENTAL & 

PHYSICAL SPECIFICATIONS 

RF Outputs (10) 


Temperature 


Frequency 

IMHzor 5MHz 

Operating 

0° C to 45° C 

(Choice of one for all ten outputs) 

Non-Operating 

-40° C to 52° C 

Level 

13 dBm ± 2.5 dBm into 50Q 



Gain 

0dB±0.75dB 

Relative Humidity 

0 to 95 % 

Harmonic Distortion 

<-40 dB 


(non-condensing) 

Non-Harmonic signals 

<-100 dB 

Altitude 


Load Impedance 

50Q 

Operating 

< 10,000 Ft above sea level 

Isolation 

>100 dB 

Non-Operating 

< 40,000 Ft above sea level 

Connectors 

SMA female 





Fungus 

PerMil-STD-810 

Residual SSB Phase Noise 



Method 508.4 

(1 Hz Bandwidth) Offset from carrier 

Vibration 


1 Hz 

-120 dBc 

Operating 

1.5g peak, 50Hzto 2000Hz 

lOHz 

-140 dBc 

Non-Operating 

Per Mil-Std-810 

100 Hz 

-154 dBc 


Method 514.4, Procedure 1 

1,000 Hz 

-160 dBc 



10,000 Hz 

-160 dBc 

Shock (Non-Operating) 

Mil-Std-810 




Method 516.4, Procedure 1 

RF Input 




Frequency 

1 or 5 MHz 

Reliability 

100,000 hrsMBTF 

Level 

13 dBm ± 2dB into 50Q 


PerMIL-HDBK-217 




Ground fixed environment 

Input Connector 




PN: D38999/24FB5PA 


Power Requirements 


Pin Assignments 


DC Input Voltage 

+15V± 0.35V 

A 

+15V Input 

DC Current 

0.6A Max 

B 

Spare 



C 

+15V Return 

Dimensions 


D 

Spare 

Height 

1U (^1.56 inches) 

E 

Chassis 

Width 

15.0 inches 

Alarm Output 


Depth 

9.0 inches 

Summary alarm Indicates failure of any output signal 



Alarm condition 

+2V to +5V 

Weight 

<10 lbs. 

Non-alarm condition 

0 to +0.5V 



Alarm 0/P Disable 

Panel switch 



Alarm Level 

Loss of signal 



Connector Type 

BNC female 
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Features Overview 


E1/T1 Frequency Distribution 
Low Phase Noise 
High Channel Isolation 
Twelve Channel Output Distribution 
Daisy Chain for up to 48 outputs 


6520A Telecem Distributien Module 



The DATUM 6520A Telecom Distribution 
Module is a twelve channel distribution 
amplifier packaged in a 1U rack mount 
chassis. It is comprised of twelve low 
phase noise amplifiers that maintain high 
channel isolation (>60dB). Up to four units 
can be daisy chained together to give up to 
48 outputs to give almost infinite 
expansion capability with virtually no signal 
degradation. 


The 6520A standard configuration takes a 
single telecom clock signal, either T1 or El, 
and provides twelve buffered T1 or El out¬ 
puts. Each output and input has an alarm 
indicator that warns of either a loss of sig¬ 
nal or a signal of insufficient amplitude. 

The 6520 is ideal for manufacturers who 
need to distribute high quality telecom ref¬ 
erence signals to multiple locations 


The 6520A is also available in custom con¬ 
figurations. Please contact Datum - TT&M 
with any specific requirements 
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ENVIRONMENTAL & PHYSICAL SPECIEICATIONS 


6520A Telecom Distribution Module 


Specifications 

ELECTRICAL SPECIFICATIONS 
Output (12) 

Frequency T1 (1.544 MHz) or El (2.048 MHz) 

Level per G706/10 or G706/13 

Isolation >60db 

Connectors 9-Pin, D-Male 

Optional: RJ45 


Additive SSB Phase Noise 

(1 Hz Bandwidth)Offsetfrom carrier 


1 Hz 
10 Hz 
100 Hz 
1000 Hz 
10000 Hz 


-120 dbc 
-135 dbc 
-145 dbc 
-155 dbc 
-160 dbc 


Input 

Frequency 1.544 MHz or 2.048 MHz 

per G706/10 orG706/13 
Input Impedance 110 Q (Tl) or 120 Q (El) 


Connectors* (2) 9-Pin D-Female 

Optional: (2) RJ45 
*(1 Input, 2nd to daisy chain off) 


Ground #8 Stud post 

Switch Two postition slide for HI Z and 

50 Q input impedance terminus 

Alarm Output 

Summary alarm indicates failure of any output signal. 


Each Output & Main 
Non-alarm condition 

Connector 


Red LED 

Relay energized (fail safe) 
C Form contacts 
9-Pin D-Male 
Optional: RJ45 


Temperature 

Relative Humidity 

Power Requirements 

ACInput(+/-15%) 

DC Input (optional) 

Dimensions 

Height 

Width 

Depth 

Weight 


0° to 50°C 

0 to 95% (non-condensing) 


120or 230 VAC,<10W 
22 to 56 V DC, low 


lU (-1.75 inches) 
19 inches 
12 inches 

<5 lbs. 


Options 

Option P/N 

• Front mounted connectors 

• RJ45 Connector 

502 

RJ45 



Specifications subject to change without notice. 


Datum-TT&M • 34Tozer Road • Beverly, MA 01915-5510 •Tel: +1-978-927-8220 • Fax; +1-978-927-4099 
USA Toll Free: 1-800-544-0233 • Web: www.datum.com • E-mail: ttmsales@datum.com 


133 


DISTRIBUTION MUDDIES 










Features Overvie 


6530A Fiber Optic Transmitter 

Choice of input frequencies: 100kHz, IMHz, 5MHZ or lOMHz 

Ten low noise 850nm optical outputs 

Distributes signals 2km or less without degradation 

Channel fault alarm 

Daisy Chain for up to 100 outputs 

6531A Fiber Optic Receiver 

Accepts One 850nm AM Optical Input Signal 
Ten buffered, low noise RF Signal Outputs 
>100db channel isolation 
Channel fault alarm 


Fiber Optic System 



The Datum Fiber Optic System 
consists of a 6530A Fiber Optic 
Transmitter and up to ten 6531A 
Fiber Optic Receivers. Each unit 
is packaged in a 1U rack mount 
chassis. 


The inherent benefits of fiber optic 
technology allow users to elimi¬ 
nate AC ground loop noise and to 
greatly reduce signal loss over 
long cable runs. The Datum 6530A 
Fiber Optic Transmitter coupled 


with the Datum 6531A Fiber Optic 
Receiver provides a simple, cost 
effective method of transmission 
and distribution of the selected 
100kHz, 1MHz, 5MHz or 10MHz RF 
signal to multiple locations. 
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Fiber Optic System 

Specificafloiis 



6530A 

Fiberoptic 

Transmitter 


ELECTRICAL SPECIFICATIONS 



Optical Outputs (10) Input 

Frequency 850 nm with AM Square Mod. Frequency 

10 MHz / 5MHz /1 MHz /100 kHz Level 

Level (optical) (nominal) -13 dBm Connectors* 

Connectors ST 


10MHz/5MHz/1MHz/100 kHz 

1 Vrms 

(2)BNC 

*(1 Input, 2nd to daisy chain off) 


Temp Coefficient of Phase 

Input to Output 50 ps/°C 


Switch Two postition slide for HI Z and 

50 Q input impedance terminus 


6531A 
Fiber Optic 
Receiver 



RF Outputs (10) 

* Frequency 
Level (nominal) 

Gain 

Harmonic Distortion 
Non-Harmonic signals 
Load Impedance 
Isolation 
Connectors 

Temp Coefficient of Phase 

Input to Output 


10MHz/5MHz/1MHz/100 kHz 
-13 dBm 
1 (nominal) 

<-40 dB 
<-80 dB 
50Q 
>100 dB 
BNC 


100 psrc 


SSB Phase Noise at5MHz 

(1 Hz Bandwidth)Offsetfrom carrier 


1 Hz 
10 Hz 
100 Hz 
1000 Hz 
10000 Hz 


-110 dbc 
-130 dbc 
-145 dbc 
-155 dbc 
-155 dbc 


Input 

Frequency 

Level (Optical) 
Connector 


850 nm with AM square MOD 
10MHz/5MHz/1MHz/100 kHz 
-10 dBm to -30 dBm 
ST 


ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 
(6530A&6531A) 


Recommended Cable: 62.5/ 125 um (multimode) 

(For details, consult factory) 

Temperature (Operating) 0° to 50°C 

Relative Humidity O to 95% (non-condensing) 


Alarm Output 

Summary alarm indicates failure of any output signal. 

Each Output & Main Red LED 

Non-alarm condition Relay energized (fail safe) 

C Form contacts 

Connector 9-Pin D-Male 


Power Requirements 
AC Input 86-264 V AC, <15W 

DC Input (optional) 22 to 56 V DC, 15W 

Dimensions: 

Height 1U (1.75 inches) 

Width 19 inches 

Depth 12 inches 


Weight: <ioibs. 


Options 

Option P/N 

• Front mounted connectors 
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Fiber Optic System 


Overview 


THE DATUM HIGH PERFORMANCE 
FIBER OPTIC TRANSMITTER 

Designated the Datum 6530A, the Datum Fiber Optic 
Transmitter is factory set for one of the four RF sine 
wave input frequencies (100kHz, 1MHz, 5MHz or 
10MHz). The electronics housed in a 1U rack mount 
chassis converts the RF input signal into ten low 
noise optical output signals of the same frequency 
for transmission to the frequency matched Datum 
fiber optic receiver(s). 



100 kHz 


Maintained signal integrity is possible even when 

the receiver is located up to two kilometers away. When the need is for more than ten signals multiple 
Datum 6530A daisy chained together provide an infinite number of distribution channels with virtually no sig¬ 
nal degradation. Each output and input has an alarm indicator that warns of either a loss of signal or a signal 
of insufficient amplitude. 


THE DATUM HIGH PERFORMANCE 
FIBER OPTIC RECEIVER 

Designated the Datum 6531A, the Datum Fiber 
Dptic Receiver needs an 850nm amplitude modulat¬ 
ed optical input signal to operate. The electronics 
housed in a lU rack mount chassis converts the 
optical input signal into ten RF output signals. A 
key feature is the phase lock loop (PLL) that cleans 
up the input signal to ensure the ten output signals 
deliver the low phase performance expected. 
Output signal channel isolation is >100 db. 



* HP type HFBR-1414T with ST fiber connector 


(* 1(W kHz - 

or 


5 MHz 
or 

10 MHz 




Signal In 


100 kHz 

1MHz 

or 

5 MHz 
or > 

10 MHz ^0 ohms 


Sine to 
TTL 

Converter 


Each output and input has an alarm indicator that 

warns of either a loss of signal or signal of Insufficient amplitude. 


Low Phase Noise Clean-up PLL 

Datum is known for the generation, 
transmission and distribution of radio 
frequency signals that exhibit low 
phase noise characteristics. The Fiber 
Optic System's Receiver, the Datum 
6531 A, features an internal Low Phase 
Noise Clean-up Phase Lock Loop to 
ensure that noise added during trans¬ 
mission is removed and the system out¬ 
puts ten high quality low phase radio 
frequency signals. 



Typical Phase Noise 
(Over 2km of Fiber) 

Datum 6531A vs 5MHz Engineering Reference 


sn xxxx vs 5MHz Eng ref. 0011 


































































































Fiber Optic System 

Overview 



WHY USE FIBER OPTICS FOR 
RF SIGNAL TRANSMISSIONS? 

Long runs of critical radio frequency signals through tradi¬ 
tional copper cable require attention to details. There is a 
need to test, check, calculate and address electrical interfer¬ 
ence challenges, like AC ground loop noise, signal strength 
loss due to the cabling and signal degradation due to the dis¬ 
tance traveled. Weather conditions like exposure to lightning 
and electrical storms can effect long transmissions and in 
some cases even transmits overloads that damage other 
expensive equipment on the transmission line. Most of these 
issues are easy to foresee but some may only happen after or 
during the installation. Fiber optic systems, like the Datum 
high performance transmitter and receiver combination pro¬ 
vide ease of transmission of high quality RF outputs signals at 
distances of up 2 kilometers. 



V Excellent for long distances 

V Eliminates AC ground loop noise pickups 

V Eliminates lightning interferences & damage exposure 

V Eliminates electrical interferences 

V Cleans up signal 


SYSTEM SOLUTION 


The inherent benefits of fiber optic technology 
allow users to eliminate AC ground loop noise 
and to greatly reduce signal loss over long 
cable runs. The Datum 6530A Fiber Optic 
Transmitter coupled with the Datum 6531A 
Fiber Optic Receiver provides a simple, cost 
effective method of transmission and distribu¬ 
tion of the selected 100kHz, 1MHz, 5MHz or 
10MHz RF signal to multiple locations. 

DISTANCE with DISTRIBUTION 

One Datum transmitter sends the RF signal to 
ten separate locations up to 2 kilometers away 
via fiber optic cable. Each location's Datum 
receiver sends the RF signal to ten locations. 


Incoming 

Reference 


Setup to accept one: 
100 kHz Sine Wave 
1 MHz Sine Wave 
5 MHz Sine Wave 
10 MHz Sine Wave 



Up to ten (10) Optic Signals 
transmitted up to 2 km 


Up to ten (10) RF outputs 
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Features Overview 


Compact Rack Mount 1U High Package 
Ten Channel Output Distribution Per Unit 
Daisy Chain For Up To 100 Outputs 
9 ns Differential Delay Between Outputs 


6602 Pulse Oistributien Medule 



The Datum 6602 Pulse Distribution Module 
is a ten- channel, pulse distribution amplifi¬ 
er packaged in a lU rack mount chassis. 
The 6602 buffers and provides one pulse 
per second signal distribution to ten sepa¬ 
rate locations. The module's Summary 
Fault Alarm Output feature indicates an 
alarm whenever there is a single output 
fault condition. 


The Datum 6602 preserves input phase 
characteristics over a wide range of envi¬ 
ronmental conditions and is available with 
front or rear input and output connection 
access. A daisy chain of up to ten Datum 
6602 modules provides up to 100 output 
signals or with each output of one module 
as the input signal for other modules it pro 
vides almost infinite expansion capability 
with minimal signal degradation. 
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6602 Pulse Distribution Module 


Specifications 



ELECTRICAL SPECIFICATIONS 


1 PPS Output (ten) 

Repetition Rate 

1 PPS 

Output Impedance 

50Q 

Load Impedance 

50Q 

Logic One 

+4.5 volts minimum 

Logic Zero 

+0.8 volts maximum 

Pulse Width 

20 ps Nominal 

Rise Time 

<5 ns 

Fall Time 

<5 ns 

Propagation Delay 

25 ns 

Differential Delay 

<9 ns between any two outputs 

Jitter 

1 ns rms 

Connectors 

BNC Female 

1 PPS Input 

Repetition Rate 

1 PPS 

Input Impedance 

50Q 

Logic One 

+2.7 to 10.0 volts 

Logic Zero 

+0.0 to 0.8 volts 

Pulse Width 

20 ps Nominal 

Rise Time 

<5 ns 

Fall Time 

<5 ns 

Connector 

BNC Female 

Alarm Output 



Summary alarm indicates failure of any signal. 


Each Output & Main 
Non-alarm condition 

Alarm Output Disable 
Fault Output Level 
Connector 

Controls & Indicators 
Power 
Alarm 

Alarm Override 
(optional for 6602B) 


Red LED 

Relay energized (fail safe) 
Form-C contacts 
Front panel switch (6602A only) 
+2.7 volts minimum 
9 pin D-male 

Green LED, power is connected 
Red LED, signal output failure 
Toggle Switch: 

Up = Alarm Enabled 
Down = Alarm Disabled 


Please note: if input level is less than lOdBm specify 
low alarm threshold version (-509). 


ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 


Temperature (operating) 

Relative Humidity 

Power Requirements 

AC lnput(+/-15%) 

DC Input (optional) 

Dimensions 

Height 

Width 

Depth 


0° to 55° C 
0 to 95% 


120 or 230 VAC, low 
22 to 56 V DC, low 


1U (-1.75 inches) 
19 inches 
12 inches 


Options 

Option P/N 

• Front mounted connectors 

502 



Specifications subject to change without notice. 
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Features Overview 


Preserves Input Source Phase Characteristics 
Compact Rack Mount 1U High Package 
Ten Channel Output Distribution Per Unit 
Daisy Chain For Up To 100 Outputs 
Military Qualified 


6612 Militarized Pulse Distribution Module 



The Datum 6612 Militarized Pulse 
Distribution Module is a eight channel pulse 
distribution amplifier packaged in a 1U rack 
mount chassis that is capable of withstand¬ 
ing tactical military environments. The 6612 
buffers and provides one pulse per second 
signal distribution to eight separate loca¬ 
tions. The module's Summary Fault Alarm 
Output feature indicates an alarm whenever 


there is a single output fault condition. The 
Datum 6612 preserves input phase charac¬ 
teristics over a wide range of environmental 
conditions. A daisy chain of up to ten 6612 
modules provides up to 80 output signals or 
with each output of one module as the input 
signal for other modules it provides almost 
infinite expansion capability with minimal 
signal degradation. 
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6612 Militarized Pulse Distributien Medule 

Specifications 



ELECTRICAL SPECIFICATIONS ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 


PPS Output (eight) 


Temperature 


Repetition Rate 

1 PPS 

Non-Operating 

-40°C to +52°C 

Output Impedance 

50Q 

Operating 

0° C to +45°C 

Load Impedance 

50Q 



Logic One 

4.5v to +5.0V 

Relative Humidity 

Oto 95% 

Logic Zero 

O.OV to +0.5V 



Pulse Width 

20 ps Nominal 

Fungus 

PerMIL-STD-810 

Rise Time 

<50 ns 


Method 508.4 

Fall Time 

<2ps 

Altitude 


Differential Delay 

<9 ns between any 2 outputs 

Operating 

<10,000 Ft above sea level 

Jitter, pulse to pulse 

5 ns rms 

Non-Operating 

<40,000 Ft above sea level 

Connectors 

SMA Female 





Vibration (Non-Operating) 

PerMIL-STD-810 

PPS Input 



Method 514.4, Procedure 1 

Repetition Rate 

1 PPS 



Input Impedance 

50Q 

Shock (Non-Operating) 

PerMIL-STD-810 

Logic One 

+2.5V to lO.OV 


Method 516.4, Procedure 1 

Logic Zero 

+0.0V to 0.5V 



Pulse Width 

20 ps Nominal 

Reliability 

100,000 hrs MTBF 

Rise Time 

<10 ns 


Per MIL-HDBK-217 30°C 

Fall Time 

<2 ps 


ground fixed environment 

Jitter, pulse to pulse 

<1 ns, rms 



Connector 

SMA Female 

Power Requirements 




DC Input 

+15V± 0.35V 

Input Connector 


DC Current 

0.6A Max 

DC Input: D38999/24FB5PA Pin Assignment 



A 

+15V Input 

Dimensions 


B 

Spare 

Height 

1U (-1.56 inches) 

C 

+15V Return 

Width 

15.0 inches 

D 

Spare 

Depth 

8.12 inches 

E 

Chassis 





Weight 

<10 lbs 

Alarm Output 




Summary alarm indicates failure 

of any signal. 



Non-alarm condition 

0 to +0.5V 



Alarm Condition 

+2.0V to +5.0V 



Alarm Output Disable 

Panel switch 



Alarm Level 

Loss of input signal 



Transient Fault Pulse Width 

1.1 to 2.0 seconds 



Connector 

BNC female 




Specifications subject to change without notice. 
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Features Overview 


Converts 10 MHz to 10.23 MHz 
Rack Mount or Bench top 
Compact & Light weight 
Accepts 10 MHz Frequency Reference 




The Datum 6703 is a three channel, RF 
synthesizer packaged in a 1U rack mount 
chassis. It is comprised of three low 
phase noise RF synthesizers that main¬ 
tain high channel isolation (>100dB). 

The 6703 accepts a 10MHz input signal at 
IVrms amplitude and provides three 
buffered 10.23MHz outputs. Each output 


and input has an alarm indicator that 
warns of either a loss of signal or a sig¬ 
nal of insufficient amplitude. 

The 6703 is also available in custom con¬ 
figurations. Please contact Datum - 
TT&M with any specific requirements. 





S7I31IU3 MHI SVHlwsIzaf 



Specifications 


ELECTRICAL SPECIFICATIONS ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 


Output 

Frequency 

10.23 MHz, 

Temperature (operating) 

0° C to 55° C 

Level 

Connector 

1 V rms (nominal)/50Q 

BNC 

Humidity 

Power Requirements 

0 to 95%, non-condensing 

RF Input 

Frequency 

10 MHz 

AC Input (±15%) 

120 or 230 VAC, <10W 

Level 

1 V rms (nominal)/50Q 

Dimensions 


Connector 

BNC 

Height 

Width 

lU (-1.75 inches) 

19 Inches 

Alarm Output 

Form-C Contacts 

ALARM: Short pins 1-2 

Depth 

12 Inches 

Connector 

No ALARM: Short pins 1-3 

9 pin D-male 

Weight 

<10 lbs. 


Options 

Option P/N 

• Front mounted connectors 
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Specifications subject to change without notice. 
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Features Overview 


Converts 5 MHz to 1 MHz & 10 MHz 
Rack Mount or Bench top 
Compact & Light weight 
Accepts 5 MHz Frequency Reference 


6704 RF Synthesizer 



The Datum 6704 is a two channel, RF syn¬ 
thesizer packaged in a lU rack mount 
chassis. It is comprised of two low phase 
noise RF synthesizers that maintain high 
channel isolation (>100dB). 

The 6704 accepts a 5MHz input signal at 
IVrms amplitude and provides one 
buffered lOMHz output and one buffered 


1MHz output. Each output and input has 
an alarm indicator that warns of either a 
loss of signal or a signal of insufficient 
amplitude. 

The 6704 is also available in custom con¬ 
figurations. Please contact Datum - TT&M 
with any specific requirements. 
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6704 RF Synthesizer 


Specifications 



ELECTRICAL SPECIFICATIONS ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 


RF Output 

Frequency 

1 MHz and lOMHz 

Temperature (operating) 

0° C to 55° C 

Level 

1 V rms (nominal)/50Q 

Relative Humidity 

0 to 95 % 

Connector 

RF Input 

BNC 

Power Requirements 

(non-condensing) 

Frequency 

Amplitude 

5 MHz 

1 V rms (nominal)/50Q 

AC Input (+/-15%) 

120 or 230 VAC, < 

Connector 

BNC 

Dimensions 

Height 

lU (-1.75 inches) 

Alarm Output 


Width 

19 inches 

Form-C Contacts 

ALARM: Short pins 1-2 

No ALARM: Short pins 1-3 

Depth 

12 inches 

Connector 

9 pin D-male 

Weight 

<10 lbs. 


Options 

Option P/N 

• Front mounted connectors 
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Features Overview 


Four Configurable Paired Outputs 

Rack Mount or Bench top 

Ideal for Remote Test & Measurement 

Compact & Light weight 

Meets G.703 ITU Recommendations 

Accepts 5 MHz or 10 MHz Frequency Reference 


6705 Telecom Synthesizer 



The Datum 6705 is a four-channel, tele¬ 
com synthesizer packaged in a lU rack 
mount chassis. The 6705 accepts either a 
5 MHz or 10 MHz input signal from an 
external frequency reference source to 
synthesize and distribute four separate 
telecom output signals. 

The instrument employs a board module 
system of paired outputs for optimum con¬ 
figuration flexibility. It is available with 
both board modules as paired clock out¬ 


puts or alternatively with both modules as 
paired framed outputs, or with one framed 
module and one clocked module. The 
choice of Framed or Clocked configura¬ 
tion is factory set. The balanced or unbal¬ 
anced mode may be independently 
selected for each output by a rear panel 
switch. 













6705 Telecom Synthesizer 


SpecMeations 



ELECTRICAL SPECIFICATIONS 


ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 


Telecom Outputs 
Frequency 

1.544 MHz (Tl) and/or 2.048 MHz 

Temperature (operating) 

0° C to 55° C 

Level 

Tl: ANSI T1.102DS1 

El: G.703/6 (Framed) 

G.703/10 (clock) 

Relative Humidity 

Power Requirements 

0 to 95 % (non-condensing) 

Load Impedance 

Tl: 100 Q (balanced) or 

75 Q (unbalanced) 

El: 120 Q (balanced) or 

ACInput(+/-15%) 

Dimensions 

120 or 230 VAC, <10W 


75 Q (unbalanced) 

Height 

1U (-1.75 inches) 

Connectors 

BNC x4 (unbalanced) or 

Width 

19 inches 


TWINAX x4 (balanced) 

Depth 

12 inches 

Note: Choice of Framed or Clocked configuration is factory set. 

Weight 

<10 lbs. 


RF Input 

Frequency 5 MHz or 10 MHz 

Amplitude 0.9 to 1.5 V rms into 50Q 

Connector BNCxl 

Daisy chain output BNCxl 

Impedance Switchable between HI Z (infinite) 

and 50Q 


Alarm Output 

Summary alarm indicates failure of the Input signal or power loss 
on the form-C contacts and the front panel LED. 

Form-C contacts 

Alarm 0/P Disable: Panel switch 

Connector type: 9 pin D-male 


Options 

Option P/N 

• Front mounted connectors 

502 
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Features Overview 


Automatic Selection of Redundant Signal Inputs 

Twelve Signal Outputs 

Flexible Signal Configuration 

RS-232/422 Control Port 

Up to 32 Units On One Common Control Port 


9611 Switch & Distribution Unit 



The Datum 9611 Switch & Distribution 
Unit is an intelligent switching, monitoring 
and distribution system, packaged in a 1U 
rack mount chasis. It includes a dual 
Input A-B switch that provides a powerful 
redundant capability. 

The internal microprocessor can be set 
up to switch on a number of criterion (i.e., 
voltage level and period detection). 
Internally, the unit can be configured to 
direct selected signals to up to twelve 
independently buffered outputs. Each 
output can be set for internal monitoring 


of the output signals. In addition, each 
output system can be set up as a signal 
monitor. Any single-ended type signal can 
be connected to any output line and that 
line can be configured to simply monitor 
the signal. The input signal can be con¬ 
nected to any output buffer for additional 
distribution of the input signal. 

The internal microprocessor is controlled, 
configured and monitored by means of an 
RS-232 input/output port. Switch status as 
well as output status is reported on the 
front panel for immediate feedback of 


Information to the operator as well as via 
the RS-232 port. A second connector on 
the rear panel allows up to thirty-two 
units to be daisy-chained and controlled 
via a single serial port on the computer. 

This universal and highly versatile instru¬ 
ment is unequalled in the industry. No 
other low cost system offers these capa¬ 
bilities in a single product. 




9611 Switch & Distribution Unit 


Specifications 



ELECTRICAL SPECIFICATIONS 


ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 


Output Levels 0-6 volts p-p, DC-IO MHz 

(3 volts p-p above 5 MHz) 

Output Impedance (selectable) 

lOQ, 50Qor600Q 

Input Levels 0-6 volts p-p, DC-IO MHz 


Temperature 

Operating 0° C to 50° C 

Non-Operating -40° C to +70° C 

Humidity (non-condensing) 

Operating 
Non-Operating 


10% to 90% 
5% to 95% 


Input Impedance 50 ohms or IK, selectable 

Time Period Selection Range 

300 ns to 100 seconds in 
decade steps 

Phase Noise Degradation Nominally less than -5 dB 

from 10 Hz to 10 MHz 

Spurious Noise Levels Less than -30 dB 
Hum Noise Levels Less than -70 dB 


Altitude 

Operating 

Non-Operating 

Power Requirements 

AC Input 

Dimensions 

Height 

Width 

Depth 


0 to 25,000 feet 
0 to 40,000 feet 


120 or 230 VAC, <10W 


lU (-1.73 inches) 
19 inches 
13 inches 


Weight ~7.5lbs 



LabView 

Workstation 



Specifications subject to change without notice. 
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It takes a long time to bring 
excellence to maturity. 

0 Datum 

-Publius Syrus 

^ Timing, Test & Measurement 









Intro 


In 1997, Datum-Timing, Test & Measurement (known then 
as Frequency and Time Systems) acquired Sigma Tau 
Corporation. The Sigma Tau Active Hydrogen Masers 
operation had been founded twenty-years earlier by Mr. 
Harry Peters. 

From the outset Mr. Peters focused on building the best 
performing instruments in the world. Years of experience 
in Hydrogen Maser engineering design and manufacture 
at NASA's Goddard Space Flight Center positioned him 
ideally for this task. 

By assembling a team of highly competent engineers and 
technicians, the company developed a premium product, 
with a strong emphasis on superior performance and 
high reliability. 

In twenty years the company delivered more than forty 
active hydrogen masers to a worldwide customer base, 
including institutions at the forefront of time and frequen¬ 
cy excellence such as the USNO (USA), Observatoire de 
Paris (France), NIST (USA) and NPL (United Kingdom). 

A number of product improvements made through the 
years resulted in a product that boasts a demonstrated 
life of >15 years coupled with frequency drift perform¬ 
ance to <2E-16/day after a sufficient period of unper¬ 
turbed operation. 

Today, Datum-Timing, Test & Measurement offers one 
of the most complete ranges of time, timing and 
frequency technology available. Already well known for 
the successful installation of Caesium Clocks in the GPS 
NAVSTAR satellite system. Datum TT&M now provides 
the best active hydrogen maser available in the world. 

The combination of these two operations forms a unique 
team with the expertise to build the best frequency stan¬ 
dards in the world. The Datum Sigma Tau Standards 
Group is backed by a manufacturing, sales, and service 
organization with worldwide presence, able to respond 
to and support an extensive international customer base. 










A patented Magnetic Quadrapole for superior 
atomic beam focusing. 


A very low Hydrogen usage (< 0.01 mole per year) 
for extended maintenance-free operation. 

A unique, stand-alone, Cavity Auto Tuning feature. 


c/» 


A proprietary Teflon coating technique, 
eliminating any re-coating requirement and 
extending maintenance free life. 


MHM 2010 ACTIVE HYDROGEN MASER 



Microwave 
Amplification 
Stimulated 
Emission of 
Radiation 


This product is the only commercially 
available Active Hydrogen Maser in the 
world with stand-alone Cavity Switching 
Auto Tuning. This technique, developed 
by Sigma Tau, enables the MHM 2010 to 
deliver long-term stability normally only 
attributed to the most stable of caesium 
atomic standards. 


Each MHM 2010 is manufactured to exact¬ 
ing quality standards and carefully 
checked at each stage to insure a top 
quality product. Once built, the units are 
subjected to extensive performance test¬ 
ing, verifying all aspects of operation. 


Before shipment from the Datum Sigma 
Tau facility, each unit goes through 
rigorous testing and performance 
monitoring to insure that the unit meets or 
exceeds all specifications. 


152 







MHM 2819 RCTIVE lYDROGIN MASn 

Specifications 



Stability 

Allan Deviation (measured in 1Hz Bandwidth) 

Is 2E-13 

10s 5E-14 

100s 1.3E-14 

1000s 3.2E-15 

Floor 3E-15 

Longterm <2E-16 per day* 

Auto tuning no external reference 

required 

*Achieved after extended period of unperturbed, continuous operation. 


Environmental 

Temperature Sensitivity <1E-14/°C 

Magnetic Sensitivity <3E-14/Gauss 

Power source sensitivity <1E-14 

Control 

Synthesized frequency resolution 7E-17 

Frequency control range 7E-10 


Note : The synthesizer maintains continuous phase 
throughout frequency change. 

Available Outputs 

Frequency Amplitude 

5 MHz 13dBm (3 each) 

10 MHz lOdBm 

100MHz 13dBm 

Load Impedance 50 Q 


The Cavity Auto Tuning feature insures that the 
long term stability of the unit Is highly controlled. 
With other designs of Active Hydrogen Masers, 
this level of performance can only be met by using 
two Masers to Auto Tune against each other. 


Phase Noise 

5MHz Outputs 



IHz 

-90 dBc 


lOHz 

-IIOdBc 


lOOHz 

-ISOdBc 


IKHz 

-140dBc 


lOKHz 

-IBOdBc 


lOOKHz 

-155dBc 

Operating voltage 

85 to 264 VAC 


Power 



Operating voltage 

85 to 264 VAC 


Frequency Range 

47 to 63 Hz 


Peak power 

150 W 


Operating power 

75 W 


External DC input 

22 to 28 VDC 



3.1A (typical) 


Standby battery 

8 hours operation 



Options 

Option P/N 

• 100 MHz Output/ 13dBm 
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MHM 2010 ACTIVE HYDROGEN MASER 


Overview 


Building a reliable network of skilled suppliers is just one of 
the aspects of manufacturing consistency which makes the 
Datum/Sigma Tau masers stand apart from other designs. 

The high p metal cover plate for magnetic shielding is one 
example of the special materials used within the Maser for 
achieving the absolute best from the desired function, shield¬ 
ing the unit from the effects of external magnetic fields. 



Microwave Cavity Bottom Plate 



Thermal Shield 


Critical to achieving the stability levels associated with Active 
Hydrogen Masers is thermal stability of all the active compo¬ 
nents and assemblies. 

The picture below shows the overall thermal shield of the 
MHM 2010, which encloses the inner magnetic shield and the 
microwave cavity of the Maser. 

There are several levels of thermal control built into the unit to 
assure that any ambient temperature variations have a minimal 
effect on Maser performance. 

Even so. Active Hydrogen Masers are often placed within tem¬ 
perature controlled chambers in order to achieve the best pos¬ 
sible mid-to-long term stability performance. The bottom image 
shows the fully assembled unit mounted within overall housing 
with covers removed. 


One of the unique aspects of the MHM 2010 is the 
Cavity Auto Tuning feature which enables the unit to 
constantly verify that the cavity is centered on the 
Hydrogen peak at 1,420,405,751 Hz. 

Based upon the cavity frequency-switching method, 
the cavity servo requires no external frequency refer¬ 
ences in its operation. Unlike conventional spin 
exchange tuning, the maser does not require beam 
intensity switching, which could degrade the shortterm 
stability and phase noise characteristics. 
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■HM 2010 ACTm mmOKN WSB 

Overview 



The dissociator converts molecular Hydrogen (H 2 ) into atomic 
Hydrogen. The atomic beam emerges from the collimator (shown in 
the center of the picture) and the proper atomic hyperfine states 
are directed into the microwave cavity by the quadrapole magnetic 
state selector. 

The quadrapole magnetic state selector design gives a very high 
concentration of magnetic flux at the pole tips which allows 
extremely precise focusing of the atoms. Due to its small size and 
low level of stray fields caused by the magnet, the state selector 
may be placed close to the magnetic shields, reducing path length 
and improving the efficiency of the Maser. 

This improved efficiency translates into a lower usage of hydrogen 
for the same performance, which helps to extend 
the trouble-free operating life of the Maser. 


Hydrogen Storage Bulb 



This picture shows the cavity support plate with the degaussing spi¬ 
der emerging from the plate bottom. This technique insures electri¬ 
cal conductivity needed for degaussing, while maintaining thermal 
isolation of the microwave cavity. Thermal isolation of the cavity is a 
critical aspect of maintaining a constant temperature operating 
environment, resulting in improved Maser stability. 



The picture to the left shows the Hydrogen storage bulb prior 
to installation within the solid copper microwave cavity. A 
Teflon coating helps preserve the properties of the Hydrogen 
atom despite around 10,000 collisions with the coated bulb sur¬ 
face. This proprietary Sigma Tau technique used for coating 
the bulb insures high line Q and eliminates bulb re-coating as 
necessary maintenance. 


It is within the storage bulb that the atoms are stimulated by 
the microwaves to emit at the precise frequency of the hydro¬ 
gen line at 1,420,405,751 Hz. On average each atom travels sev¬ 
eral kilometers within this bulb before exiting! 


One of the key aspects for maintaining the superb long-term 
stability characteristics of the Maser is consistency and stabili¬ 
ty of the internal components themselves. This storage bulb is 
designed to maintain repeatable, stable performance for many 
years. 



Cavity Support Plate 
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Features Overview 


High Precision 

5 MHz low phase noise outputs 
Outputs phase offset programmable to 
1 picosecond 

Output frequency programmable to IE-19 
fractionally over 5E-8 range 
Temperature control insures thermal stability 

Proven Design 

RF subsystem developed from hydrogen 
maser technology 

Second generation microprocessor control 
Digital phase and frequency control 


Easy-to-use Hardware 

Menu driven interface with keypad access 

LCD display provides easy access to configuration and 

performance information 

Full system control via RS-232 compatible interface 
Versatile Control Functions' 

Password protected remote operation provides security 
Absolute and relative frequency control 

Dual-mode, timed frequency control allows interval 
frequency and final frequency settings 
Output relative phase control over user defined intervals 
Suspend and resume available on programmed intervals 
Real-time clock set and adjust 


AOG110 AUXIIIARY OUTPUT GENERATOR 



The Datum Auxiliary Output Generator, 
designated the AOG-110, solves perform¬ 
ance and capability issues associated 
with the use of high stability frequency 
standards. Until now, intermediate offset 
generators that extended a standard's fre¬ 
quency range without a performance sac¬ 
rifice were difficult or impractical to 
obtain. Now the AOG-110 is available with 
a 5 MHz output, programmable over a 
broad frequency range with extremely 
high resolution and precise phase control 
at an economical price. 


The 5 MHz output, available on three 
buffer-isolated output ports, features a 
high performance crystal oscillator 
phase-locked to the external standard's 
output reference and employs heterodyne 
techniques developed for the Datum 
TT&M Atomic Hydrogen Maser. Internally, 
the 5 MHz is used to develop one pulse 
per second (1 PPS) which is available as 
an output. The 1 PPS output can be 
synchronized to an external 1 PPS refer¬ 
ence by the AOG's operator controls. 
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AOG110 AUXIIIARY OUTPUT GENERATOR 

Specifications 




The output frequency is controlled by directly offsetting a phase 
accumulator (synthesizer) in the PLL chain. The maximum synthe¬ 
sized fractional frequency range is ± IE-7, with a fractional resolu¬ 
tion of IE-19. By altering the frequency output over a precise time 
interval, output phase control is achieved. Typically, the user 
defines the desired phase offset and time interval within which the 
offset is made. Once set, the AOG-110 automatically implements 
the appropriate frequency offset and precise time interval. Direct 
control over both frequency and time interval is available. 

The frequency, phase and 1 PPS synchronization of the AOG are 
independently controlled through a menu-driven interface on the 
front panel. The interface also provides operational status informa¬ 
tion. The local interface consists of an LCD display, a real-time 
clock display, and a 16-key keypad coupled to a microprocessor. 

An RS-232 serial port is available for remote operation. Generally 
the operator uses either exclusive local control or exclusive 
remote control. Shared control between local and remote interface 
is available. Remote control supports password protection that 
requires entry of a code before the use of local controls is possi¬ 
ble. Numerous other options include: baud rate, parity and data 
format; unit identification number; settable VCO phase-locked loop 
(PLL) bandwidth and realtime clock format. Storage of these 
options in a nonvolatile memory prevents loss due to power failure 
or removal. 

The AOG-110 remote command set includes 11 commands for fre¬ 
quency, phase control, security control, status, on-line help and 1 
PPS synchronization control. All commands are parsed for correct 
syntax and operational range prior to execution. Commands that 
contain errors are rejected and reported to the remote console 
without affecting the 5 MHz output. 


Performance 

One second stability better than 3E-13 
Approximate 1/t stability from one second 
Phase noise <3 dB over Maser 
Three 5 MHz outputs, +13 dBm into 50 Ohms 
VCXO range, >lE-6 
Output isolation >80 dB 
5 MHz input range, +3 dBm to +15 dBm 
Temperature sensitivity <0.1 picosecond per degree C 

Power Requirements 
Universal supply, 85-265 VAC, 47-440 Hz 
Secondary DC input, 18-30 Vdc 
20 Watt operational power, 40 Watt start-up 

Dimensions 

7.0" X 16.75" X 21.0" rack-mount chassis 
Approximately 40 lbs. 

Computer Interface 
RS-232 compatible control port 
Supports 1200, 2400,4800,9600 and 19200 baud rates 
Remote lockout mode requires password for keypad control 
All frequency, phase and clock controls available remotely 
Operational data and identification available remotely 



The AOG110 (above) is used by calibration laboratories, engineering facilities and 
metrology laboratories with high stability frequency standards such as Masers to 
generate high quality RF sine wave signal offsets without sacrificing performance. 
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No valid plans for the 
future can be made by 
those who have no 
capacity for living now. 

- Alan Watts 
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Intro 

Space is a tough environment Few companies even attempt to manu¬ 
facture high reliability and space qualified components, let alone 
thrive on it Datum-Timing, Test and Measurement is a leader in the / 
supply of high reliability and or space qualified timing and frequep^^ 
products. These products utilize hydrogen, cesium, rubidium and 
quartz technologies in a wide range of high reliability and space uses 
that include: 

• Navigation payload frequency references 

• Land mobile frequency and timing 
references for guidance and navigation 

• Satellite master timing references 

• On board primary frequency references 

• Remote station primary frequency references 

• Satellite frequency references for tracking and guidance 

• Tactical military timing references 

• GPS space borne frequency references 

• Shipboard Mil-Qualified timing reference for navigation 
and communication 

• Aircraft Mil-Qualified timing for navigation, timing 
and communications 

• Master clock reference for digital communications systems 

• Satellite ground terminal and remote station reference 

Datum-Timing, Test and Measurement offers rubidium-based products 
for use in high reliability military environments: 

• Complies with MIL-E-5400T, Class 1 requirements 

• Fully tested & mil qualified 

• Produces 10 MHz sinusoidal outputs 

• Available with 5 MHz, TTL or multiples of 1.024 MHz 

• Meets stringent vibration and shock requirements 

• Radiation hardened 

• Handles wide temperature variations 

• Provides excellent stability 

• Features low operating power 

• Fast warm up 

Datum-Timing, Test and Measurement offers quartz crystal oscillators 
for use in high reliability and space environments: 

• Backed with unsurpassed proven performance legacies 

• Meets or exceeds stringent vibration and shock requirements 

• Delivers excellent stability and superior spectral purity 

• Stabilizes quickly 

• >100 Krads (Si) radiation hardening rated 

• Qperates on low power levels 

• Exhibits low frequency aging characteristics 

• Available in fixed frequency outputs values form 
4 MHz up to 150 MHz 

• Components selected in accordance with MIL-STD-1546B, 
MIL-STD-975 and PPL-21, Grade 1 

• Qualified for launch and operation in space 

• Exhibits excellent phase noise & Allan Variance characteristics 

Many of these products meet or exceed the qualification for the most 
hostile and demanding environments, on or off the planet. Their small 
size, low power demand, fast warm-up capability, excellent stability 
and superior spectral purity make them ideal for critical and 
strategic/tactical aerospace applications like radio navigation, satellite 
transmission, tracking and guidance systems. Datum-Timing, Test and 
Measurement offer an impressive legacy of performance in the suc¬ 
cessful supply of frequency and timing devices for high reliability and 
space environments. 













Features Overview 


160 


Caesium Accuracy 
Microprocessor Control 
Comprehensive State of Health Indicators 
Remote Monitoring and Control via Telemetry 
Low Power Ion Pump Only Mode 
Compact Size 

Qualified for Launch and Operation in Space 
Ten Year Operational Life 


4415 Digital Caesium Frequeucy Staudard 



The DATUM 4415 Caesium Frequency 
Standard is a compact, self-contained 
module that produces accurate, stable 
and spectrally pure sinusoidal signals. 

The instrument uses the technology of the 
DATUM 5045A, a second generation, 
microprocessor controlled, cesium mod¬ 
ule found extensively In commercial com¬ 
munications and timing applications. It 
combines the Datum 5045A's capabilities 
with the ruggedness of a Datum space 
qualified caesium to create a robust 
frequency standard with impressive per¬ 
formance that can also satisfy the need 
for extended life operation in space. An 
environmentally hardened microproces¬ 
sor supports the Datum 4415's primary 
frequency lock loop servo and several 
background servos that control signal 
gain, level of interrogating microwave 


power and C-field. Essentially the DATUM 

4415 exhibits virtually no environmental 

sensitivity. Other key features include: 

• Adaptive servos that compensate 

for temperature, aging and the effects 
of radiation. 

• Wide dynamic range circuits that 
provide long life without the need for 
external intervention. 

• Comprehensive diagnostics that 
continuously measure the state of 
the clock and digital telemetry of 
measured parameters. 

• Rugged mechanical construction will 
withstand launch conditions. 

• Comprehensive thermal design permits 
continuous operation in a vacuum 
environment. 

• Designed and constructed to withstand 


harsh radiation space environment. 

• Designed in reliability based on stress 
and worst case analysis performed. 

• Component rating in accordance with 
MIL-STD-1547. 

• Component selection in accordance 
with MIL-STD-1546B, MIL-STD-975 and 
PPL-21,Grade1. 

• MTBF of 350K hours per 
MIL-HDBK-217. 

The DATUM 4415 satisfies system applica¬ 
tions with stringent requirements for pre¬ 
cision time and frequency in ground 
based satellite communication systems, 
telecommunications synchronization sys¬ 
tems and satellite-based timing systems. 









4415 Digital Caesium frequency Standaril 

SpecMcadons 


Output Accuracy 
Retrace (Reproducibility) 
Output Frequency 

Nominal (In-obit frequency) 
Adjustment range 
Adjustment resolution 

Frequency Change 

Operating temperature 
DC magnetic field 
Power supply 


Stability 

Averging Time (s) 


1 

10 

100 

1,000 

10,000 

100,000 

1,000,000 


Additive SSB Phase Noise 

(1 Hz Bandwidth) Offset from carrier 
1 

10 

100 

1,000 

10,000 


IE-11 

2E-12 


10.23 MHz 

±lE-9 

IE-15 


<5E-14/°C 
<lE-12/gauss 
1.3E-13/Volt 


IE-11 

6E-12 

2E-12 

6E-13 

2E-13 

6E-14 

6E-14 


-85dBc 
-llOdBc 
-140 dBc 
-150 dBc 
-155 dBc 



Spectral Purity 


n 

09 

CD 

C/9 

mmi 

es 

1 

Harmonics 

<-30 dBc 

3 

Spurious, 5 KHz - 10 MHz 

<-85 dBc 

GO 

Spurious, 10 MHz - 20 MHz 

-50 dBc 


Sinusoidal RF-outputs 


09 

Amplitude 

18±1.5dBm 

3 

Power Requirements 


N 

Input voltage range 

24 to 32 Volts 

o 

Warm up power 

50 Watts 


Operating power 

33 Watts 

3 

Dimensions 

Height 

6.25" inches (158.75 mm) 


Width 

7.5 inches (190.5 mm) 


Depth 

16.50 inches (419.1 mm) 


Environmental 

Operating temperature range 

10“Cto 40“ C 


Radiation: 

100 Krad (Si) 


Random Vibration: 

12gs rms 


Weight 

<33 lbs. (15.1 kg) 





n 
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Features Overview 


Output Frequency: 

Power consumption: 
Radiation rated to: 
Frequency Aging@5MHz: 
Temperature Range: 


5 MHz-25 MHz 
2.6W @ 25° C 
>100 krad(Si) 
5E-11/day, 1.5E-8/year 
-25° C to +60° C 


9400 Satellite Master Oscillators 



The Datum 9400 is a master oscillator that 
produces a highly stable, low noise, refer¬ 
ence frequency output. 

The use of surface mount technology 
allows for the greatest reduction in size 
possible without compromise of perform¬ 
ance or reliability. All discrete components 
manufactured to military standards are 
purchased from a military certified and 
qualified vendor. The environmentally 
rugged Datum 9400 features an SC-cut 
quartz resonator and sustaining electron¬ 


ics controlled at a precise temperature to 
achieve temperature insensitive perform¬ 
ance. The satellite master oscillator also 
exhibits excellent short-term stability, 
phase noise and aging characteristics. 

Backed by an extensive oscillator legacy, 
the Datum 9400 series meets the chal¬ 
lenges of stringent specifications for fre¬ 
quency control, even under the most 
adverse environmental conditions. 


These oscillators are suitable for direct 
Installation as a component in equipment 
and systems as well as for use as a mas¬ 
ter frequency standard, local oscillator 
and timing base. The oscillator series 
satisfies a range of applications such as: 

• Shipboard timing references 

• Satellite system's on board timing 
and frequency standard 

• Land-mobile system frequency 
reference 

• Receivers/transmitters/LO 
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9400 Satellite Master Oscillaters 


Specificatiens 


Output Level (TTL Outputs Available): 

7.0 dBm into 50 Q 

Electrical Frequency Control (EFC) Range: 

±4E-7 Typical 

Short-Term Stability: 

@5 MHz 

1 second (Allan Deviation) 

3E-12 

10 second (Allan Deviation) 

lE-12 

Frequency Aging 

@5 MHz 

Per Day 

5E-11 

Per Year 

1.5E-8 

Phase Noise @ 5MHz 

Offset Frequency 

Ufl 

1 Hz 

-116dBc/Hz 

10 Hz 

-140dBc/Hz 

100 Hz 

-150dBc/Hz 

1 KHz 

-157dBc/Hz 

10 KHz 

-160dBc/Hz 

100 KHz 

-160dBc/Hz 

Frequency vs. Temperature 

±4E-9 

Harrfionic Distortion 

-40 dBc 

Non-Harmonic Distortion 

-90dBc 

Frequency Retrace 

±lE-8 

(After up to 24 hrs. off & 1 hour on at 25°C) 

Input Voltage 

Range 

15to18Vdc 

Sensitivity (Ripple, Variation) 

60 mVpp, +/-10% 


Warm-Up Power 

6 Watts 

Warm-Up Time From +25° C: 

15 minutes to 2E-8 

Operating Temperature Range: 

-25°C to +60°C 

Storage Temp. (Non-operating): 

-40°Cto+100°C 

Acceleration Sensitivity 

@5 MHz: 

Typical 

4E-9 per g 

Option 1 

7E-10 per g 


(worst case axis) 

Random Vibration 

20 grms 

Radiation Rated 

>100 krad (Si) 

Mean Time Between Failure 

>10 million hours 

(MIL-HDBK-217E) 


Physical 


Size 

1.49" X 1.86" X 3.6" 

Weight 

8.1 ounces 

Volume 

9.98 cu inches 


Options 

• Lower Phase Noise Performance 

• Power conditioning 

• Mechanical Isolation Systems 

• Multiple outputs 

• Crystal Radiation Preconditioning 


Power 

Steady State 3.6 Watts @25°C 

Vacuum 2.4 Watts @25°C 



Specifications subject to change without notice. 
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HIGH REI/SPAGE PRODUCTS 

Caesium and Quartz Products 







Features Overview 
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Output Frequency: 

Power consumption: 

Size: 

Radiation rated to: 
Frequency Aging@5MHz: 
Temperature Coefficient 
Standard: 

Optional: 

Temperature Range: 
Observed Allan Variance: 
DAC Frequency Tuning 


4 MHz-25 MHz 
3.6W @ 25° C 
4.25" X 6.0" X 8.62" 

100 K Rad 

5E-ll/day, 1.5E-8/year 

<1E-11/°C 
<3E-12/°C 
-20° C to +60° C 
lE-13,1-100 second 


9500 Satellite Master Oscillaters 



The DATUM 9500 is a master oscillator 
that produces a highly stable, low noise 
reference frequency output. Particularly 
suited to space applications, it delivers 
superior stability performance unsur¬ 
passed in the commerical community. 

The use of a mixture of through-hole and 
surface mount technology enclosed in an 
insolating dewarto minimize environmen¬ 
tal effects makes this high performance 
oven-controlled quartz crystal oscillator 
ideal for satellite instullations. 

The oscillators EEE part selection is in 
accordance with MIL-STD-975/PPL-21 for 
Grade 1 or Grade 2 applications. The manu¬ 
facture of these parts is in accordance with 
military specifications with procurement 
from approved QMIVQPL sources of supply. 


The environmentally rugged 9500 features 
a SC-cut quartz resonator and sustaining 
electronics controlled at precise tempera¬ 
ture to achieve temperature insensitive 
performance, excellent shortterm stabili¬ 
ty, phase noise and 
aging characteristics. 

These oscillators are suitable for direct instal¬ 
lation as a component in equipment and sys¬ 
tems as well as for use as a master frequen¬ 
cy standard, local oscillator and time base. 

The series satisfies a range of 
applications such as: 

• A navigation payload frequency reference 

• A GPS space borne frequency sources frequency reference 

• A land-mobile system frequency standard 

• A satellite system on board frequency standard 

• A remote station primary frequency standard 






WM SauHii Master SscflaMre 


SpecificatiDHS 



Output level/load (Duty cycle) 

7.0 dBm 

Random Vibration 

20 grms 

(Optional TTL) 




(Capable of multiple outputs) 


Pyrotechnic Shock 

3000 gs. 

Elec. Freq. Cont. Range (EFC) 

± 2E-7 Typical 

Radiation 

lOOK Rad(Si)Min. 

Short/Long-Term Stability 


MTBF 

>10 million hours 

1 second (Allan Variance) 

lE-12 

(Mil-Hdbk-217E) 


10 second (Allan Variance) 

5E-13 

Acceleration Sensitivity 


100 second (Allan Deviation) 

5E-13 

Typical 

4E-9 per g 

1000 second (Allan Deviation 

lE-12 

Option 1 

2E-9 perg 

Frequency Aging 

@5 MHz 

Physical 


Per Day 

5E-11 



Per Year 

1.5E-8 

Size 

4.25" X 6.0" X 8.62" 



Weight 

96 ounces 

Phase Noise @5MHz 


Volume 

219.81 cu inches 

Offset Freauencv 

un 



1 Hz 

-116dBc/Hz 



10 Hz 

-140 dBc/Hz 

Options 


100 Hz 

-150dBc/Hz 

Serial DAC Tuning 


IK Hz 

-157dBc/Hz 

Discrete Telemetry and Control 


10 KHz 

-165dBc/Hz 

Shock/Vibration Isolation 


100 Hhz 

-165 dBc/Hz 



Harmonic Distortion 

-40 dBc 



Non-Harmonic Distortion 

-100 dBc 



Frequency vs. Temperature 

±3E-10 



Frequency Retrace 

±2E-8 



(After up to 24 hrs.Off & 1 hour=s use at @25° C ) 




Input Voltage 




Range 

22 to 38 V dc 



Sensitivity (Ripple, Variation) 

200 mVpp, ±2% 



Power 




Steady State 

3.6 Watts @25“ C 



Vacuum: 

2.9W @25“ C 



Warm-Up Power 

8 Watts 



Warm-Up Time from +25“ C 

<120 minutes to 2E-8 



Operating Temp. Range 

-20“ C to +60“ C 



Storage Temp. 

-40“ Cto +100“ C 




Specifications subject to change without notice. 
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HIGH REl/SPACE PROBHCTS 

Caesium and Quartz Products 






Features Overview 


Output Frequency: 

Fast warm up: 

Low power consumption: 
Compact sizes -Typical: 
Frequency Aging 5 MHz: 

-@10 MHz: 

Temperature Coefficient: 

Fast Warm-up Option Available 


4 MHz-60 MHz 

5 Minutes from -55°C 
1.3W @ 25°C (In Vacuum) 
1.33" X 1.33" X 1.33" 
5E-11/day, 1.5E-8/year 
3E-10/day, 4E-8/year 

± 4E-9 (-20° C to 60° C) 


9600 Aerospace Oscillators Series 



Description 

The Datum 9600 is an ultra-miniature 
ovenized crystal oscillator designed to pro¬ 
vide high stability RF sine wave output. 

The use of hybrid circuity allows for the 
greatest reduction in size possible without 
compromise of the performance or 
reliability. 

Assembly is performed by skilled operators 
certified to NASA approved workmanship 
standards. Hybrid circuits produced at facili¬ 
ties qualified to MIL-PRF-38534C. All discrete 
components are manufactured and tested to 
grade 2 requirements per Mil-Std-975. 


The environmentally rugged Datum 9600 fea¬ 
tures a SC-cut quartz resonators and sus¬ 
taining electronics which are controlled at 
precise temperature to achieve temperature 
insensitive performance, excellent short 
term stability, phase noise and aging char¬ 
acteristics. 

Backed by an extensive oscillator legacy the 
Datum 9600 series meets the challenges of a 
military specification for time and frequency, 
even under the most adverse environmental 
conditions. 


The Datum 9600 oscillator series delivers 
high end crystal oscillator precision required 
for both time and frequency in a wide variety 
of applications such as: 

• Radio navigation 

• Radar Warning Receiver 

• Satellite transmission 

• Satellite tracking and guidance 

This rugged, compact crystal oscillator is 
especially advantageous when utilized in 
mobile transportable and portable applica¬ 
tions where fast warmup, low power con¬ 
sumption and small size is required. 
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9600 Aerospace Oscillators Series 


Speciflcatlons 


Output Level (TTL Option) 

7.0 dBm. 


Short/Long-Term Stability 

@5 MHz 

@10 MHz 

1 second (Allan Deviation) 

2E-12 

5E-12 

10 second (Allan Deviation) 

2E-12 

5E-12 

Frequency Aging 

@5 MHz 

@10 MHz 

Per Day 

5E-11 

3E-10 

Per Year 

1.5E-8 

4E-8 

Phase Noise (dBc/VHz) 

@5 MHz 

@10 MHz 

1 

-112dBc/Hz 

-lOOdBc/Hz 

10 

-140dBc/Hz 

-125 dBc/Hz 

100 

-145dBc/Hz 

-145dBc/Hz 

1,000 

-157dBc/Hz 

-150dBc/Hz 

10,000 

-160dBc/Hz 

-155dBc/Hz 

100,000 

-160dBc/Hz 

-155dBc/Hz 

Frequency vs. Temperature 

±4E-9 


Harmonic Distortion 

-30 dBc 


Non-Harmonic Distortion 

-90 dBc 


Frequency Retrace 

±1E-8 


(After up to 24 hrs. off & 1 hour's use at 25°C ) 


Input Voltage 



Range 

12to24Vdc 


Sensitivity 

5E-10, ±5% 


Power, Steady State 

1.3 Watts @25°C (In Vacuum) 

Warm-Up Power 

4-8 Watts 


Load Change Sensitivity 

+1E-9, ±5% 



Warm-Up Time From -WC <5 minutes to 2E-8* 
Electrical Frequency 

Control (EFC) Range ±4E-7 minimum 


EFC Voltage Input O to +5Vdc, (+) Sensing 

Operating Temp. Range -54°c to +76°c 

Storage Temperature -55°C to +ioo°c 



Acceleration Sensitivity 


n 

CD 

HBI 

65 

3 

Typical 

4E-9 per g 


Option 1 

<2E-9 per g 
(worst case axis) 

SS 

O 

Random Vibration 

20 grms 

flD 

Pyrotechnic Shock 

3000 gs 

3 

Radiation Rated 

100 krad (Si) 

HD 

EMI/EMC Specification 

For performance levels 
contact the factory 

fiS 

s 

Reliability Specification 
Mean Time Between Failure 

MIL-HDBK-217E 

>4 million hrs. @55°C 

So 



Physical 

Option 1 

Option 2 

CD 

Size 

1.33" X 1.33" X 1.33" 

1.9" X 1.5" X 1.0" 

Weight 

3.5 ounces 

5.5 ounces 

CO 

Volume 

2.35 cu inches 

2.55 cu inches 


Options 

• Space Qualified • Low g-sensitivity 


Typical Test Results for the 10MHz Oscillator 



*Fast warm-up option available 


Specifications subject to change without notice. 
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Features Overview 


Output Frequency: 

Low power consumption: 
Compact sizes: 

Frequency Aging 5 MFIz: 

-@10MHz: 

Temperature Coefficient: 
Radiation Rated: 


4 MHz-60 MHz 
1.3W@ 25° C (Vacuum) 
1.33" X 1.33" X 1.31" 
5E-11/day, 1.5E-8/year 
3E-10/day, 4E-8/year 
±4E-9 

100 krad(Si) 


9700 Aerospace Oscillator Series 



The DATUM 9700 is an ultra-miniature 
ovenized crystal oscillator designed to 
provide high stability RF sine wave output. 

The use of hybrid circuity allows for the 
greatest reduction in size possible without 
compromise of the performance or relia¬ 
bility. 

Assembly is performed by skilled opera¬ 
tors certified to NASA approved workman¬ 
ship standards. Hybrid circuits produced 
at facilities qualified to MIL-PRF-38534C. 

All discrete components are manufactured 
and tested to Grade 1 requirements per 
Mil-Std-975. 

The environmentally rugged DATUM 9700 


features a SC-cut quartz resonators and 
sustaining electronics which are con¬ 
trolled at precise temperature to achieve 
temperature insensitive performance, 
excellent short term stability, phase noise 
and aging characteristics. 

Backed by an extensive oscillator legacy 
the DATUM 9700 series meets the chal¬ 
lenges of a aerospace specification for 
time and frequency, even under the most 
adverse environmental conditions. 


The Datum 9700 series oscillator delivers 


high end crystal oscillator precision 
required for both time and frequency in a 
wide variety of applications including: 

• Radio navigation 

• Satellite transmission 

• Satellite tracking and guidance 
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9700 Aerospace Oscillator Series 


Specifications 



Output level/load (TTL Option) 

7.0 dBm 

TTL (40% to 60%) 


Acceleration Sensitivity 
Typical 

Optional 1 

4E- 9 per g 

2E-10 per g 

Short/Long-Term Stability 

@5 MHz @10MHz 


(worst case axis) 

1 second (Allan Variance) 

2E-12 5E-12 


Random Vibration 

20 grms 

10 second (Allan Variance) 

2E-12 5E-12 


Pyrotechnic Shock 

3000 gs 

Frequency Aging 

@5 MHz @10MHz 

Radiation 

100 K Rad (Si) 

Per Day 

Per Year 

5E-11 3E-10 

1.5E-8 4E-8 


EMI/EMC specification 

For performance levels 
contact the factory 

Phase Noise (VdBc//Hz) 

1 

@5 MHz 

@10MHz 

Reliability Specification 

MIL-HDBK-217E 

-112dBc/Hz 

-lOOdBc/Hz 

MTBF 

>6 million hr.s 

10 

-140dBc/Hz 

-125dBc/Hz 

Physical Option 1 

Option 2 

100 

-150dBc/Hz 

-145dBc/Hz 

Size 1.33" X 1.33” X 1.0" 

1.9" X 1.5" X 1.0" 

1,000 

-157dBc/Hz 

-150dBc/Hz 

Weight 3.5 ounces 

5.5 ounces 

10,000 

100,000 

-160dBc/Hz 

-160dBc/Hz 

-155dBc/Hz 

-155dBc/Hz 

Volume 2.35 cu inches 

Ootions 

2.55 cu inches 

Frequency vs. Temperature 
Harmonic Distortion 

±4E-8 

-SOdBc 


• Space Qualified • Low g-sensitivity 


Non-Harmonic Distortion -90dBc 


Frequency Retrace ±iE-8 

(After up to 24 hrs. Off & 1 hour=s use at @25° C ) 


Input Voltage 

Range 12to24Vdc 

Sensitivity IE-10, ±5% 


Power, Steady State (mW) 
Warm-Up Power 
Load Change Sensitivity 
Warm-Up Time from -40° C 
Elec. Freq. Cont. Range (EFC) 
EFC Voltage Input 
Operating Temp. Range 
Storage Temp. (Non-op) 


1.3 Watts @25° C (Vacuum) 
4-28 Watts 
±1E-9, ±5% 

<5 minutes to 2E-8* 

±4E-7 minimum 
0 TO +5Vdc, (+) Sensing 
-54° C to +76° C 
-55°Cto +100° C 


*Fast warm-up option available 


Typical actual tast rasults for 10 MHz Oscillator 



C/9 


Specifications subject to change without notice. 


Datum-TT&M • 34Tozer Road • Beverly, MA 01915-5510 •Tel: +1-978-927-8220 • Fax; +1-978-927-4099 
USA Toll Free: 1-800-544-0233 •Web: www.datum.com • E-mail: ttmsales@datum.com 


169 


HICH REl/SPACE PRO 

Caesium and Quartz Products 



























Features Overview 


Output Frequency: 

Fast warm up: 

Low power consumption: 
Compact sizes 
Typical: 

Optional: 

Frequency Aging @100MFIz: 
Temperature Coefficient: 

Low Acceleration Sensitivity: 
Temperature Range: 
Component Quality: 


60 MHz-100 MHz 
5 Min. from -30° C 
1.7W@ 25° C (Vacuum) 

1.33" X 1.33" X 1.31" 
1.7"xl.5"x1.0" 
2E-6/year 
±5E-7 

<8E-10/g Typical 
-30° C to +70° C 
B-level military std. 


9800 Series Hi-Reliability VHF Oscillaters 



The 9800 is an ultra-miniature ovenized 
crystal oscillator that a provides high sta¬ 
bility RF sine wave output. 

The use of hybrid circuitry allows for the 
greatest reduction in size possible without 
compromise of the performance or relia¬ 
bility. 

Assembly is performed by skilled opera¬ 
tors certified to NASA approved work¬ 
manship standards. Hybrid circuits are 
produced at facilities qualified to MIL- 
PRF-38534C. All discrete components are 
manufactured and tested to B-level stan¬ 
dards. 


The environmentally rugged 9800 features 
an SC-cut quartz resonator and sustain¬ 
ing electronics that are controlled at a 
precise temperature to achieve tempera¬ 
ture insensitive performance, excellent 
phase noise and aging characteristics. 

High-end crystal oscillator precision is 
required for both time and frequency in a 
wide variety of applications including: 

• Radio navigation 

• Radar Warning Receiver 

• Satellite transmission 

• Satellite tracking and guidance 


The 9800 is the obvious choice where a 
combination of excellent spectral purity, 
and long term stability is essential. It con¬ 
tributes to simplification of system design 
because of low frequency aging which 
extends the period of time needed 
between synchronization. 

This rugged, compact crystal oscillator is 
especially advantageous when utilized in 
mobile transportable and portable appli¬ 
cations where fast warm-up, low power 
consumption and small size are required. 
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9800 Series Hi-Reliability VHF Oscillators 


Specificatioas 


Output level/load 

7.0 dBm, min./50 Q 

Physical 

Size 1.9" X 1.5" X 1.0' 

Frequency Aging 

2E-6 

Weight 6.5 ounces 

Per Year 


Volume 2.25 cu inches 

Phase Noise @ 100 MHz 

m 

-60 dBC/Hz 

Operating Temp. Range 

Offset Frequency 

1 Hz 

Storage Temp. (Non-op) 

10 Hz 

-90 dBC/Hz 

Acceleration Sensitivity 

100 Hz 

-120 dBC/Hz 

Typical 

1 KHz 

-150 dBC/Hz 

Random Vibration 

10 KHz 

-160 dBC/Hz 

100 KHz 

-166 dBC/Hz 

Radiation 

EMI/EMC specification 

Frequency vs Temp 

±5E-7 

Reliability Specification 

Harmonic Distortion 

-SOdBc 

MTBF 

Non-Harmonic Distortion 

-90dBc 


Frequency Retrace 
(After up to 24 hrs. Off 
& 1 hours use at@25°C ) 

± IE-8 





C9 

BS 


CD 

■■■ 


CO 

^■1 

n 

1.33" X 1.33" X 1.31" 

1 


3.5 ounces 


as 

2.95 cu inches 

as 

m 

-30° C to +70° C 

OD 

BS 




-55° Cto +100° C 

3 

■g 




8E-10 per g 


n 

20 Grms 


m 

lOOK Rad 

ss 

"B 

For performance levels 

aa 

contact the factory 



MIL-HDBK-217E 


B 

>6 million hours 


CD 


Input Voltage 

Range 15to18Vdc 

Sensitivity ^ IE-7, ±5% 


Power, Steady State 
Warm-Up Power 
Load Change Sensitivity 
Warm-Up Time from -40° C 
Elec. Freq. Cont. Range (EFC) 
EFC Voltage Input 


1.7 Watts @25° C Vacuum 
5 Watts 
± 5E-8, ±5% 

5 minutes to 2E-8* 

± lOppm 

-10 TO +10Vdc, (-) Sensing 


*Fast warm-up option available 


Specifications subject to change without notice. 
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TERMS a CONDITIONS 


TERMS 

Net 30 day, if credit is extended by Datum—Timing, Test & Measurement (TT&M). All sales are 
FOB Beverly, MA. Confirmed Irrevocable Letter of Credit may be required, at the discretion of 
Datum-TT&M, on international orders. 

Prices, specifications and delivery schedules quoted are subject to change or withdrawal at any 
time prior to placement of a written order by the buyer. 


SOURCE INSPECTION 

Source inspection is available for an additional charge based on product and qualities. Not only 
does source inspection increase unit prices, it also extends delivery schedules because of dupli¬ 
cation of inspection and testing. We recommend the use of a Certificate of Compliance in place of 
source inspection to minimize the price impact and delivery delay. A quotation for source inspec¬ 
tion is available upon request. 

MANUALS 

Each Datum-TT&M product ships with an Operating Manual or Instruction Sheet. In addition, PDF 
versions of product manuals are available on our web site at www.datum.com. 


DATA 

Pricing does not include data or data items unless specifically noted on the quotation. In accor¬ 
dance with specific contractual agreements between Datum-TT&M and the buyer we can provide 
data items, including but not limited to: test procedures, plans, and reports; reliability, maintain¬ 
ability and survivability analysis; quality plans, procedures, and records; and drawings, parts lists, 
and configuration records. 


SPECIAL SERVICES 

Certificate of Compliance 

Government Source Inspection 
Certified Test Data 
Customer Source Inspection 
Certificate of Calibration 
Failure Analysis Reports 
DD250 Preparation 
Bar Coding 


GENERAL 

No terms or conditions contained in a buyer's purchase order, or other documents which conflict 
with or are in addition to the statements above, are binding upon Datum-TT&M unless such terms 
and conditions are specifically agreed to in writing by an authorized official of Datum-TT&M. The 
material content, fabrication, testing, inspection and packaging of Datum-TT&M products are gov¬ 
erned solely by Datum-TT&M procedures and practices except as otherwise provided by specific 
contractual agreements between Datum-TT&M and the buyer. 
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SPECIAl PROGRAMS 


TRAINING 

Datum-TT&M provides in-depth training sessions on all of our products. In addition, we offer train¬ 
ing seminars on the principles and applications of time & frequency. All of our sessions can be tai¬ 
lored to fit your specific need and level of experience. Training sessions are available at our facili¬ 
ty in Beverly, MA or at customer locations. Please contact our sales department for more informa¬ 
tion on price and scheduling. 


RENTAL-LEASE PROGRAM 

Datum-TT&M has an attractive rental - lease program that allows you to lease certain equipment 
through a third party corporate partner. If you would prefer to lease equipment, please contact our 
sales department for specific terms and conditions. 


DEMO EQUIPMENT 

Demonstration units may be available. Please contact Datum-TT&M or your representative for 
details, price and availability. 


SYSTEMS SOLUTIONS 

System Solutions are the result of understanding the end use and purpose of the application. The 
skilled experts and knowledgeable time, timing and frequency professionals at Datum-TT&M can 
help select a system to provide the best solution for your commercial, military and space applica¬ 
tion. Let our extensive experience and product resources provide a solution to your system stability 
and accuracy needs. 


CUSTOM CONFIGURATIONS 

We appreciate that our standard product is not always a perfect match for your application. Datum- 
TT&M has a separate department that focuses on custom configurations and special requirements. 
Most of the products identified inside this catalog can be custom configured for your specific appli¬ 
cation. If you do not see a product in the catalog that meets your requirement, please contact our 
sales department with your idea and we will work with you to design the product you need. Our 
Custom Embedded Timing Solution on on the following page is just one example or this service. 
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Features Overview 


1 PPS Timing Output 

RS-232 Communications 

Disiplining 

Ethernet Interface 

User Specified Configurations 


Custem Embedded Timing Seiutiens 



Datum - Timing, Test & Measurement now 
offers custom embedded timing solutions 
designed to implement multiple timing 
outputs for embedded applications. 
Datum's proprietary chipset and refer¬ 
ence design can be user configured for 
any number of time and frequency appli¬ 
cations. 

The completed package Includes pro¬ 
grammed chipsets and a reference print¬ 
ed circuit board design. Depending on the 
nature of your requirement, we can sup¬ 


ply programmed chipsets or turnkey 
designs that are ready to be implemented 
into your system. 

The specification on the following page 
describes a typical reference design 
developed by Datum-TT&M for a telecom- 
munications-timing switch. 

Please contact Datum- TT&M for addi¬ 
tional information on how we can work 
with you on implementing your timing 
requirements. 
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Custom Embedded Timing Soiutions 


SpecHlcations 


Connections 
GPS Receiver 
Antenna 

Serial communications port (to timing system) 
1 pps output (to timing system) 

DC Power 

Timing System 

RJ-45 jack for Ethernet i/o 
DC power in (+5V, +15V) 

RS-232 command communications port 
2x RS-232 timing communications ports 
GPS receiver serial communications port 
GPS receiver 1 pps input 
IRIG B input (DCLS) 

IRIG B input (AM) 


Performance Parameters 

Warm-up time (typical) 10 minutes 
GPS Timing 

Initial system lock 
Time acquistion at 30 minutes 
IRIG Timing 

Tming acquisition 
NTP Tming 

Tming acquisition 
Clock drift during holdover 
Thermal Stability 


<5 minutes 
<200ns 

<10|j,s 

<10ms 

5E-9/day @25° C 
5E-07 (0° C to 50° C) 


Disciplining 

Fixed or automatic timing source changeover 
Internal time derived from a tracking oscillator 
Drift during holdover <2.5E-6 seconds @ 30 days 


1 PPS Timing Output 

Amplitude 
Frequency 
Pulse Width 
Rise Tme 
* Connector 

Load Impedance 
On time 


>3V into 50Q 

1 pps 
20|as 
<5ns 

2 pin header 
50Q 

Rising edge 


General Environment 

Operating 

Temperature 

Humidity 

Non-operating (transport) 
Temp (storage) 

(short-term) 


0 to 50° C 
95% up to 50° C 

-30 to +70° C 
-40° to +75° C 


Ethernet Interface 


RS-232 Communications 

Port 1 Configuration and Control port 
RS-232 levels 
10 pin header 
600-9600 baud 

Port2&3 Tme Transfer 

RS-232 levels 
10 pin header 


Connector RJ-45 
IEEE 802.3 10 base T connection 
IP configuration 

Programmed IP address 
DHCP IP addres acquisition 
Telnet 

1 connection server for Confiquration & Monitoring 

NTP 


Oncore 


Power 



600-9600 baud 

v2(FRFC 1119) client 

Port 4 GPS Receiver Communications 

TTL levels 

Programmed NTP server list 


10 pin header 

IRIG B Serial Time Code Input 

Connector SMB 

UT-h Connection 


DCLS Input format 

Antenna connector 

OSX 

IRIG BOOO IEEE 1344 compliant 

Max cable length 

150m external 

0-5V nominal signal level 


20cm internal 

Modulated Sine Input 

Power / Ipps Output/ 


IRIG B120 IEEE 1344 compliant 

Serial Communication 

10 pin header 

2V rms nominal signal level 

Dimensions 

+5V Operating 

3W 

Weight 0.5lbs(110g) 

+15V Warmup 

3W 

Layout area 4"x 5" (10 x 13 cm) 

Operating 

IW 
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WARRAHTIES 


STANDARD WARRANTY 

Unless otherwise specified, Datum-TT&M warrants that the products herein are free from defects 
in materials, and workmanship for a period of one year from the original date of delivery. 

Warranty service will be performed on the unit at the Datum-TT&M factory (unless the return of 
only a subassembly is authorized by Datum-TT&M), or, at Datum-TT&M's discretion, in the field. 
Upon return to the factory, Datum-TT&M will, at no further expense to the customer, repair or 
replace (at Datum-TT&M's option) the unit or subassembly (provided that the unit or subassembly 
has not been improperly installed, or maintained, interfaced, or operated outside its' environmen¬ 
tal specifications or otherwise misused and has not been repaired or modified without authoriza¬ 
tion by Datum-TT&M). The customer is asked to contact Datum-TT&M prior to returning a unit for 
service. The customer shall prepay shipping charges for units returned to Datum-TT&M, and 
Datum-TT&M shall pay for the return of the warranty repaired or replaced unit to the customer. 

NO OTHER WARRANTY IS EITHER EXPRESSED OR IMPLIED. DATUM-TT&M SHALL NOT BE LIABLE 
FOR CONSEQUENTIAL DAMAGE. 


SPECIAL PRODUCT WARRANTY 

In addition to the Datum-TT&M Standard Warranty, special extended warranties offered, as 
specifically quoted, on the cesium beam tubes and other selected products exist. Repairs are 
excluded from the above warranty statements; however, Datum-TT&M normally offers a special 
90-day warranty on customer-paid repairs. 


OTHER WARRANTY STATEMENTS 

Products manufactured by Datum-TT&M to customer's specifications are warranted to be free 
from defects in material and workmanship and to conform to those specifications made a part of a 
contract or purchase order. Inspection and acceptance shall be conclusive as to fulfilling this 
warranty except as to fraud or such gross mistakes as to amount of fraud. This warranty shall be 
limited to repair or replacement of defective work or parts returned to Datum-TT&M. 

SINCE DATUM-TT&M HAS NO CONTROL OVER CONDITIONS OF USE, NO WARRANTY IS MADE OR 
IMPLIED AS TO SUITABILITY FOR CUSTOMERS' INTENDED USE, BEYOND SUCH PERFORMANCE 
SPECIFICATIONS AS ARE MADE A PART OF A CONTRACT OR PURCHASE ORDER. 
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